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AUTHOR’S I’RErACE. 


The present work follows in general the plan adopted foi 
the other volumes of the senes to which it belongs. The few 
lemarks which follow may facilitate its use. 

The species of each genua are arranged in alphabetical 
Older. It IS true that within ceitain genera we can distin- 
guish a number of gioups of allied species , but this is by no 
means always so^ and even where it is jiossible to do this, the 
majority of the species of the genus do not as a rule allow 
themselves to bo thus grouped; an arrangement accoiding 
to affinities is therefore for the most part impossible. Theie 
seemed to be no particular advantage in a chronological 
order, according to the date of description of the several 
species ; while the alphabetical arrangement has at least the 
merit of convenience. 

In the synonymies which head the accounts of tlie species 
I have given a complete list of the Indian references, — 
refer ences to all the records from India, (leylon, and Burma, 
and to all accounts of anatomy etc. based on Indian material; 
in the case of species found only in India, therefore, the list 
forms a complete bibliography. 

In the case of species Ibiind also in other parts of the 
world I have often added to the Indian I’efereiices, and 
separated from them by a line, other references to papers of 
importance, — for example, to such as contain accounts of the 
anatomy or of important structural details. In the case of 
species which have been known for a number of years I have 
often given references to Beddard's Monograph and to 
Michaelsen’s Tierreich ‘Volume, where the oldei sources will 
be found. But it would be impracticable in a work like this 
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to give a complete bibliogi apliy of the widely distributed 
species ; a number of species are practically woildwide, and 
tlie majority oE the items would merely be records of ocoui- 
rence in various parts of the globe. 

In the case of genera I have given references which appeal 
likely to be of use ; but for a number of widely distributed 
geneia even this is imnecessai y, since the lists in Micbaelsen’s 
Tierreich volume will supply what is wanted 

It may be convenienta for bibliographical pui poses, to 
subjoin a list of the changes in nomenclature, etc., proposed 
herein for the first time. 

jEolosoma hempviohi (Stephenson, 1909) is renamed ^E. 
Icashya'pL 

I have emended the current diagnosis of the genus Slavina 

Slamna montanai^ used £oi iSZamnasp. (Stephenson, 1916 j. 

Aulophoi'us inicJiaelseni is used ior A, palustris (Stephenson, 
1913) 

In accordance with my views on the significance of 
“tufted^’ nepbridia (cf. p. 184), Megascolides hastatiis 
Steph, aud Notoscolex sarannoritm Mich, are tiausfeired to 
Woodv:ardia. 

Megascolides oneili Steph. becomes JS^otoscolex oneili 

Megascolides teiimalaij Mich, var karakidamensis Steph. 
becomes Notosrolex tenmalai var. kamhilumensis. 

Megascolex phaseohis Stepb. becomes M, coihinensis Steph. 
var. phaseolus> 

Mego^tiolex pentagonalis Stepb, become'^ i/. travancorenus 
Mich, var, pentagonalis. 

Megascolex curtus Steph. disappears being united with 
M. varians yuv. simplex Mich. 

Penongx aborensis Steph. disappeais, being united with 
P. depressus Steph. 

Similarly Perionyx pai'vuliis Steph. disappears, being 
united with P. excavatus E. Perr, 

Perionyx aborensis^ vai Jieterockcetus Steph. becomes 
P. heteroelicetiis Stepb. 

The name Perionyx polytheca is to be substituted for 
Perionyx sp. Steph. (Rec. Ind. Mus. xii, p. 323, 1916). 



Atl’HOa^S PBElTACJi;. VU 

The Dame Peviont/^v sikkhnetms vur. micliaelseiii is intioduced 
for certain .specimens of P. sikkimenm Mich. 1910. 

Evdicliogaster kmneari Ktepli becomes E, a^hwortla Mich, 
var. kmaean, 

Eatyphcsus kohoenm and mcufuns Steph., and cliiUa- 
(fongianiis Mich, disappeai, being merged in E. (jammiei 
(Bedd.). 

Eutyphwus aiinamlalei Mich., vur. Steph. becomes 
E. i7icommodas TBedd ) vtiw falgidufi, 

Eutypluims lastianiis Mich, (lisaj)peais, being merged in 
E, masoni (A. Gr Bourne). 

Iloplochictdla affinis Steph. becomes ErijtlinrodriliiB 
S2ictoriu3 (Steph.) vur aj^nis. 

I may mention that I have gnen in the Introduction a 
section on Methods, which I trust may be of some use to 
those who arc beginning systematic work on what will 
certainly prove to them a very interesting groups I hope it 
may save some of those who may be obliged to woik at a 
distance from expert assistance from w'asting time on 
procedures which are not calculated to give the best lesults, 
and from putting forth work which could easily be improved 
by adopting a more suitable technique. 

My thanks are due to Sir Artlnir Shipley for his inteiest 
ill the progress of the work, for many useful suggestions and 
for much kind help while the volume whs passing through tlie 
press ; to the authorities of the British Museum for kindly 
allowing me to examine a number of type and other 
specimens ; and to the Council of the Zoological Society 
for permission to make use of material previously published 
in the Proceedings of the Society. And I have finally grate- 
fully to acknowledge the help I have leccived in the course 
of the preparation of this volume from Dr. Annandalo, 
Director of the Zoological Survey of India. He has kindly 
lent a number of blocks for the text-figures, and given 
permission for the reproduction of other figures, for which 
blocks were not available, from the Memoirs and Kecords of 
the Indian Museum ; and he has at various times sent me 
many type and other specimens from the Museum collections 
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for examination. Indirectly, this iyork is indebted to him 
for far more than this ; since my studies on the Oligocheeta 
of India, which I have pursued during the last sixteen years, 
and which have led up to the preparation of the piesent 
volume, have been largely carried out on the extensive 
collections of the Indian Museum, and have throughout owed 
much to Dr Annandale's inteiest and kind encouragement. 


March 1923. 
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METHODS OP EXAMINATION; SYSTEMATIC 
DESCRIPTION. 

Good syst-.einafcic descnptioa is an arfc, and to practise this 
it ia necessary to know what to observe, and how to manipulate 
in order to observe, the observations must then be clearly 
expressed, and arranged in a definite order We may consider 
the methods employed in the systematic examination of the Oligo- 
ohseta along with the enumeration of the characters to be observed ; 
and for this purpose we will first take an earthworm of one of the 
families Mouihgostridfie, Megascolecides, or Lumbricidse. 

The investigator often has no control over the fixation and pre- 
servation of the material submitted to him; if, however, he is 
making his own collection, he will find it advantageous to paralyse 
the worms by placmg them m water and gradually addiug spirit; 
when they are completely insensible they are transferred to 
10 per cent, formalin m a flat dish, and allowed to become stiff 
in the fully extended position, after twenty-four hours m the 
formalin they are tronsterred to spirit. 

The dissecting microscope used in the examination and dis- 
section should be a bmociilar, and one with a long arm is much 
the best, since the smaller instruments, where the dissecting dish 
has to be placed on the stage, do not allow enough room. Cataract 
knives are used for the dissection, with fine needles and the finest 
scissors and forceps. The pms for pinning out the specimens are 
entomological pins, obtainable in varying degrees of fineness for 
the larger and smaller worms, 

Tlie lengthy diameter, number of segments, and oolour, are to be 
noted, along with any special variations of the latter in different 
parts of the body ; the colour is frequently altered by the pre- 
servative The form may require mention ; g., the anterior end 

may be markedly bulbous; tlie ventral surface may be flattened; 
the body, or the binder end, may be four-cornered in transverse 
section , the dorsal surface may be grooved, etc. 

The ^oatomwm is to be noted. If not marked off by a groove 
from the first segment it is said to be zygolobous (text-fig. 1). If 
marked off, but not encroaching on the first segment, the separa- 
ting groove being strictly transverse, it is prolobdus (text-fig. 2). 
If it encroaches but slightly on the &st segment it is proepilobous 

B 
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(text-fig. 3) , if more markedly, epilobous (text-fig. 4). The pos- 
terior prolongation into the region of the first segment is called 
the tongue ; it may be delimited behind by a transverse groove, 
■when the tongue may be said to be cut off behmd ; or there may 
be no such groove, when the tongue is open, or not cut off behind. 
The length of the tongue is of importance ; if it extends through 
one- third, or a half, or two- thirds of the length of the first seg- 
ment, the description runs “prostomiuin epilobous or or 
etc. If the tongue goes back to the groove between seg- 
ments 1 and 11 , the prostomium is said to be tanyloboiis (text-fig 6). 
These forma are sometimes found combined , thus there may be 
a transverse groove at the anterior limit of the first segment as in 
the prolobous form, together with a tongue which extends through 
part or the whole of the first segment— conditions which may be 
described as ‘‘combined pro- and epilobous” (text-fig. 6), and 



JFig 4. Pig 6. Pig. 6 

Pig. 1 Zygolobous prostomium Pig. 4 Hpiloboua prostomium. 

Pig 2. Prolobous prostomium. Pig, 5 Tanyloboua prostomium 

Pig. 3 Proepilobous prostomium. Fig. 6 Combined pro- and epilobous 

prostomium. 

“combined pro- and tanyloboua” respectively. Special shapes of 
the tongue may sometimes require notice , its aides may converge 
backwards, even meetmg to form & \/ ; ov occasionally they 
diverge. 

The segments themselves are suitably expressed by roman 
numerals : — i, ii, iii, iv, etc. , while fractions, or successive 
arable numerals separated by an oblique line, are used to denote 
the mtersegmental furrows, or, m the internal anatomy, the 
septa. Thus the furrow, or, accordmg to the context, the septum, 
between segments x and li is denoted by or 10/11. 

The segments are often divided by secondary grooves into 
annxdiy and it may be useful to note the extent of this sub- 
division ; as on example, “ segms iv and v biannular, vi-vii tid- 
annular, viii-iiii with four or five annuli, post-clitellar segms. 
tnannular.” The first segment is sometimes withdrawn within 
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the moutli aperture; but a mistake in enumeration will uaimlly 
be avoided by ob3er\ung that m this case the setae begin on the 
first apparent segment. 

Dorsal j^ores aie present in most species of earthworms, begin- 
ning some distance behind the anterior end. The groove in which 
they begin is to be observed ; tins is suitably done when the worm 
18 pinned out preparatory to opening, by gently pressing ajiaiii 
with needles the sides of the ml^rseg mental grooves in tlie pre- 
ohtellar region 

The sctce are amongst the most important diameters for 
systematic purjioses. In the earthworms they begin usually on 
the second segment, but occasionally furthei back They may be 
arranged either in two couples on each side of each segineut (the 
lumbnciiie arrangement), or they may be more numerous and dis- 
posed in a rmg (perichmtine arrangement). In the luinbricme 
arrangement the most veutrally placed seta on each side is denoted 
b}’’ the letter a, the other seta of the ventral couple by &, the 



Fig 7 — Lunibrloine avrangemenfc of aetto. 

more ventral of the dorsal couple is called c, the most clorsally 
placed IS d (text-fig. 7). The relative extent of tlie intervals 
between neighbouring sefcm are recorded — i. the intervals aa, 
6c, and cd. The observations are perhaps most easily made by 
holding the worm between the fingers of the two hands under tlie 
dissecting binocular, and rotating it as required. The mode m 
which these ratios are expressed has hitherto varied considerably, 
but I have adopted the following as convenient: the distance ah 
IS taken as the unit, and is coinpai'ed fii*st with the inten al aa — 
say it 18 one-third of aa , ; by slightly rotating the body of the 
worm lb is now compared with he — it may perhaps be equal to 
half hc\ observations made by rotating the worm so as to bring 
ah and cd alternately into view may give, os a relation between 
these two, a6=| cd. The interdorsal interval dd (measured over 
the dorsal surface) is also to be estimated in terras of the whole 
circumference 5 it is sometimes more, sometimes less than half 
the circLimference, according as the seta d is below or above 
the lateral line of the body. A complete expression of the ratios 
can now be given in the following short and convenient form : — 
«a= jj 6c=| cd \ dd= J circumference. 

b2 
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ASj however, the aboye ratios often vary in different parts of the 
body, the operations have to be repeated ; three such will as a 
rule suffice — one about the middle ot the body-length, one in the 
region behind the clitellum, and one in front of the clitellum , del 
need usually be given only once — at the middle of the body. 

In worms with the penchnetine amiigeinent, the setse of each 
side ai‘e denoted abode..,, beginning from the one nearest to 
the midveutrol line; and those on the dorsal side zy x ... . 
beginning from the middorsal line, without regard to the actual 
number in the ring. The relative sizes of the intersetal intervals 
111 the different parts of the ring are to be observed, e.g ^ the 
setee may be set closer together veiitrally than dorsally ; and if, 
as IB usual, there is a gap m the ring m the middorsal and nncl- 
ventral lines, the size of the gap is to be estimated in terms of the 
next mtersetal interval— e g , aa^2 «&, za= 3 yz 

The number of setse in the ring is also to be counted ; and as 
this differs in different parts of the body, several counta have to be 
made. Convenient segments for this purpose are v, ix, xii, xix, 
and one in the middle of the body. The results may be expressed 
thus: — Set© 24/v, 30/ix, 32/xii, 86/xix, and 34/mid-body. 

The counting is, I think, most easily done by holding the worm 
in the fingers of both hands under the dissecting binocular, fixing 
on the appropriate segment, and then, keeping the worm m focus, 
gradually rotating it. Bourne (20) recommends cutting open 
the anterior portion of the worm, scraping out the viscera, 
flattening out the empty body-uall between two glass slides, and 
allowing it to harden m spirit ; then heating with caustic potash, 
placing m glycerine and mounting. But this o£ course is not 
allowable where a limited number ot specimens only are available ; 
and in any case it is needlessly troublesome, practice in the 
simpler method will give facility. 

Certain set© are sometimes enlarged relatively to the others . 
e.g.^ the ventralmost set©, ah c^oi some of the anterior segments 
m certain perichmtine worms. This is to be noted where it 
occurs. 

It is to be observed that the positions of the set© give useful 
points of reference in describing the situation of such features as 
the external apertures of the body Bor tins purpose, m the 
worms with the liunbricine arrangeiiient, the set© abed on each 
aide may he imagined as connected by longitudinal lines ; and we 
may describe the male pores as lying, for example, between the 
lines of set© a and 6, or even more shortly as being in , in a 
perich©tiue form they might perhaps be betw'een the lines / 
and g. 

Certain set© may be modified in form , this is especially the 
case with the penial set© so commonly found necLr the male pores. 
These are to be specially and minutely described, since the features 
they present are among the most trustworthy of specific dis- 
tinctions. The length, thickness at the middle of the shaft, 
curvature, characters of the point, and ornamentation by lines, 
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spines or teeth, are the principal characters ; it is usually 
advisable to give an illustration in adduion to a verbal description 
Certain Befca in the neighbourhood oP the sperinathecal pores mav 
also be modified (“ copufatory setss ’ in the genera Octoclioitus and 
EucUcliociastei') 

Though the penial setaa may at tunes be seen projechng for 
some distance through the male pore, it is never sale to try to 
remove them from outside. They invariably break, and tbe only- 
wav IS, at the close of the mteinal dissection, to seize tiie setal 
sac and its surrounding muscular bundles fioin the inside; with- 
draw the whole, and pliioe it in a drop of glycerine on a slide ; 
carefully, with fine needles, separate off tbe muscular fibres from 
the bases of the setos, and covei In some very small w^orins of 
the genus Dii.li0i]a8t(i^\ the setal sacs may be too minute to be 
easily recognisable even under the dissecting microscope, and 
since m this genus the penial setre are specially important, they 
must be obtained by taking hold of the prosratic duct as near the 
body-wall as possible, and removing the whole of the pro-state 
the setiD 111 their sac will be found adhering to the ectal end of 
the duct. 

The extent of the clitelhim is of systematic importance, and 
also its foim — ring-shaped or saddle-shaped — e., extending all 
round the body, or absent on the ventral surface ISometiiiios 
set© are present, and sometimes the uitersegmeutal grooves are 
visible; the colour also often differs fioiu that of the neigh- 
bouring parts of the body. 

The position of the (jenital apertures (male pores, prostatic 
pores, female pores and sperinathecal pores) are to be noted. The 
male pores are properly the endings of the vasa deferentia ; if 
prostate glands are present, they may open at the male pores in 
common with the vasa deferentia, or may dischoi’ge separately. 
After a statement of the segment or intersegmental groove m 
which they occur, tlieir exact positions are often best defined by 
reference to the lines of the set© — s. male pores on 

xviii between the hues of set© a and &, female pores on xiv an- 
terior and internal to seta «, sperinathecal pores in grooves 7/8 and 
8/9 slightly outside the line of h. In some genera the two pro- 
static pores of tlie same side are connected by a seminal groove, 
the characters of which (straight, bowed outwards or inwards, 
etc.) are to be noted. 

Vex'y important for systematic purposes is an acciu'ato de- 
scription of tbe iiapill©, ridges, pits and otlier g&iiital o)iarhingB 
which 111 many worms make their appearance at sexual maturity. 
These are often variable to some extent, and if possible a number 
of specimens should be examined, in order to discover which 
characters are constant. It is frequently useful to add a drawing 
to the desenption. 

Having completed the account of the external characters, 
the investigator proceeds to the dissection of the worm. If the 
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specimen is single, and tlieio is n possibility of its turning out to 
be a new species, the greatest care must be exeicised, and the 
least possible amount of daiiiage clone, since the specimen \m 11 
have to be preserved lor future reference as the type of the new 
8[jecies 

The norm is to be pinned out and the anterior part of the body 
opened by a median dorsal incision In innuing out the worm, 
the pin at the anterior end may be passed obliquely down^^ard8 
and backwards through the mouth, so as to avoid damage to the 
prostommm. 

The student who has liad the usual laboratory training will 
often be tempted to examine the smaller earthworms by longi- 
tudinal sections of the anterior end instead of b> dissection. T^or 
earthworms, however, this is scarcely ever necessary, and, w'here 
material is limited, should only be lesorted to in very exceptional 
cases Not to speak of tlie time required (which is scoi'cely a 
valid argument), the nliineiitary canal otten contains earth, which 
mterfeiea with the cutting and may practically destroy' the whole 
specimen , it is also much easier to give an accurate desciiption 
ot the shape and relations ot the oigans — e.^., of a speiinatheca 
with diverticula — from dissection than from the reconstruction of 
sections , the penial setae, too, are destroyed in sections, and these 
are of decisive importance m precisely that genus — Dichogast&t ' — 
where, on account of the small size of tlie worms, sectioning is 
most likely to be employ/ ed. 

By practice it will be found possible to obtain quite satisfactory 
systematic descriptions from dissections m \\orms down to 1\ lum. 
m diameter, or even down to inm,, and there are very few 
earthworms of smaller size than this. 

The above refers especially to the cases where only one or a 
Vary few specimens are available, it is of course not meant that 
sections should not bo attempted when a number ot examples are 
at hand But it will be seen that I disagree with the opinion of 
Smith (Proc. U.S. National Museum, hi, p. 169), that “ an 
adequate study of earthworms for systematic purposes demands 
serial sections of sexually mature specimens, although much 
important information can be gamed by careful dissection ” This 
author recommends (in the ease of types, or where material is 
scarce) splitting the anterior portion in the sagittal plane, and 
removing the dirt from the alimentary canal, one half of the 
anterior end is then to be sectioned 

In case the material is ample, a second dissection from the 
ventral surface is sometimes useful — e to determine the re- 
lations ot the testis sacs, and whether or not those of the same 
segment are united below the alimentary lube. Benham (J. Linn. 
Soc. Lond., jZdol, xxvi, 1897) recommends a dissection fi'om the 
side , but of this I have scarcely any experience. 

The worm having been opened, the 8»j^ta in the anterior part of 
the body are first observed Some ot these may perhaps be 
absent ; others may be thickened, m which case the various 
degrees of thickening are to be noted. 
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The chief features of systematic importance la the dLimmtm'y 
canal are the following —(1) The presence and position of a 
gizzard or gizzards. If the gizzard is far forwards, it is not 
always easy to determine which segment it belongs to, since the 
septa here are usually funnel-shaped, with their parietal much in 
front of their ossophageal attachment ; they may thus closely 
invest tlie sides of the gizzard, and the one m front of which the 
gizzard really lies may appear to be attached to its sides or even 
to Its anterior end ; moreover the septa here may be extremely 
thin, and m badly preserved specimens may be m danger ot‘ 
being overlooked altogether. (2) The calciferoua glands — their 
number, position, and whether stalked or attached by a broad base 
to the oesophagus (3) The segnient in which the intestine begins, 
and the piesence and position of intestinal cmca. (4) Some 
authors note the characters of the typhlosole. 

Not many characters of the vascular system are used iii syste- 
matic descriptions of earth woi ms. The chief of these is the 
number ot hearts^ and more especially the position ot the last 
(most posterior) heart. Sometimes the dorsal vessel is double 
(very rarely indeed in Indian worms). 

Nephridia occur either as meqanephmcha^ or as mia onejph idia 
The inicrouephridia vary much in size and arrangement. There 
may be a large number of minute nephridia scattered irregularly 
over the inner surface of the body- wall and on the septa, or the 
number in each segment may be fewer, and they may then be 
arranged in definite transverse rows on the panetes — one or two 
rows lu each segment. All the micronephridia may not be of the 
same size — e.g , the most veutrally situated may be the largest. 
These pomts of number and relative size are of some importance 
in certain genera of the Octochestinffl {OctocUoetus^ Buchchogaster) 
and Megascolecmse (Megascohdes, Megascdlea:) In mxcronephridial 
genera bushv nephridial tufts are usually found in the anterior 
segments by the side of the pharynx and anterior part of the 
oesophagus 

The sexual organs are the most important of all for systematic 
pui'poaes. The tesies and their associated funnels may be one or 
two pairs ; they may be enclosed m special compartments of the 
coelom (iesiw sacs)^ or may he free in their segments. In an ad- 
vanced stage of sexual maturity the testes are quite small, and may 
be quite undisco verable , the piesence of the funnels, sometimes 
apparently large and glistoiimg tlirough adheient spermatozoa, 
may, however, usually be taken as an indication of the presence of 
testes also. The seminal vesicles^ in which the spermatozoa ripen, 
communicate with the testis segments, or the testis sacs ; their 
position, size, and lobulation or its absence are to be noted. 

In connection with the external pores, or lu the neighbounng 
segments, there may be ^prostate (spermiducal) ghmds. In the 
Moniligastridae, the shape and character of the surface of the gland 
are important; in the Megascolecidse, the form (whether tubular 
or compact, and in the latter case whether much or shghtly lobed)^ 
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Size, and position of the glandular portion and the length, thick- 
ness, course and chai’acter (whef-her smooth and shining, or the 
reverse) of the duct require description. The ectal end of the 
male apparatus may be dilated and eversible as a bursa copulatrix. 

Tlie female organs comprise the ova^nes^ female funnels and 
oviducts^ and sometimes ovisacs (receptacula ovoruin); these have 
not as a rule the same inipoi^taiice as the male organs. The 
spermaiheccB are among the most important of the genital organs ; 
their number and position are to be noted, the ampulla and its 
duct are to be described , and especially the chaiacters of the 
diverticulum or diverticula (if any), aud the place of its junction 
with the mam portion of the apparatus. Iii the Monihgastridaj, 
it 18 important to note any dilatation of the end, or the characters 
of any sac (atrium) opening into the end, of the spermathecol 
duct. 

In many of the smaller Megascoleoidae, the cliaracters of spermo- 
theca and diverticulum are best ascertained by removing one 
and mounting it in glycerine. The preparation will usually 
become sufficiently transparent in this medium ; it not, it may be 
rendered clearer by being treated on the slide with a small drop 
of glacial acetic acid before mounting in glycerine. 

The small, usually aquatic Oligochsata of the families ilioloso- 
matidsB, Naididas, Tubificidffi and Enchytrsaidoa reqiuie quite 
different methods of examination. These are mainly microscopic 

The examination of tlie living worms should never be omitted 
if opportunity offers. The JEolosonmtidffi, and mosi of the Naididse, 
ai'e transparent enough to allow the M'hole anatomy (except that 
of the sexual organa in the mature worms) to be investigated, and 
many details are more evident than m fixed speciineiis. The 
worms are, however, sometimes veiy active, crawling out from 
under the cover-glass, or not remaining long enough m one 
position to allow of examination ; much patience is often needed, 
especially in warm weather. Piguet(133) recommends the use 
of ice; but the introduction of a drop of 1 percent, solution of 
cocaine hydrochloride is often destructive. Less is lo be learned 
from examination alive in the case of the Tubificidm and 
Enohytresidfis. 

It 18 very difficult indeed to examine worms which in the 
process of lalling have screwed themselves up into all kinds of 
curves. The investigator will often receive worms for exami- 
nation which have had no particular care bestowed on their 
fixation, and in such coses he must, of course, do the best he can 
i^ith tliem. When, however, he collects material for himself, 
it is worth while taking some trouble in the matter. 

A good way of getting worms killed in the extended position is 
to take two glass slides, and to place one on the top of the other, 
so that the longer edge of the lower projects some distance bevond 
that of the upper; a worm is now placed in a drop of water in 
the angle where tlie edge of the upper meets the surface of the 
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lower slide. The worm will extend itself aud crawl in one direction 
or the other along this angle , at a suitable moment it is deluged 
with the fixing solution, preferably hot, m order to kill it before 
it has time to throw itself into curves. 

If a number of worms have to be dealt with at one tune, a fairly 
good method is to place them in a shallow gloss dish, and dram 
off all the water. They will soon begin to extend themselves and 
craN^l about on the moist bottom of the dish, when they may be 
deluged with the hot fixing solution. Some no doubt will be 
contorted, but while none will be absolutely stmight, a number 
will be quite suitably disposed for microscopical examination or 
sectioning. I do not regard a slight ventral curve, which most of 
the worms will have, as altogether a disadvantage, since this is ii 
help in orienting it for section cutting, aud onuses no distortion. 

Or the worms may be simply dropped from a pipette into hot 
fixing solution in a test-tube or beaker. The solution sliould, to 
get the best results, be some way under boiling point 

I do not recommend prelimimiry narcotization with ohloretone, 
chloral, or methyl alcohol, at any rate for the Naididro, winch are 
very delicate and easily injured 

As fixing solutions for ordmary work, hot formalin (10 per 
cent.), and hot dilute sublimate aud acetic are good. Piguet (133) 
recommends 1 per cent, sublimate for the large species of Noididoe 
and 0-1 per cent for the others. In this latter case ])resuinably 
the heat is the chief fixative agent, the results, however, are 
excellent. The same solution of formalin, and stronger solutions 
of sublimate, or sublimate and acetic, may be used for Tubificidee 
and EnchvtrtBidse. 

In the Naididos, the most important systematic characters are 
those of the sette It is very difficult to examine these adequately 
in wliole worms, since they do not usually, m the intact animal, 
lie ill one plane under the microscope, and neither their length 
nor the form of their distal end can be judged accurately. In 
preserved material nothing can be done, except to choose for 
examination such setee as may be most suitably disposed , but i£ 
the living worms are available, moat excellent pieparations can be 
made (at the sacrifice of the specimen for other purposes) ac- 
cording to the method well explained hy Piguet (133). Place the 
worm in water under a cover-glass, without air-bubbles, remove 
any excess of water, and then allow evaporation to proceed ; the 
animal becomes more and more compressed, and finally bursts and 
flattens completely, the empty skin remaining with the seto in 
place. When this has happened, and before the evaporation is 
so complete that air is drawn in under the cover-glass, a small 
drop of glycerine is placed at the margin of the cover-glass ; this 
will be drawn m to replace the uater lost by evap^oration ; any 
excess is removed, and a rin^ of varnish applied. Setsa are best 
examined in water or glycenne ; it is difficult to see them well in 
balsam, owing to the refractive index, which is nearly the same 
for both setSB and balsam. 
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The Betas are not of such chief importance in the EDcliytraeidas, 
nor, as a rule, in the Tubificidie, while the bodies ot these worms 
are too resistant to flatten out completely under the above treat- 
ment. Similar preparations may, however, be obtained by killing 
the woims by dilute alcohol, or by leaving them for some time m 
a small quantity of water, which is not changed ; if after death 
they are left in the water for some time longer — say over night — 
they decompose and become sufficiently soft to give good setal 
preparations. 

I know of no way of getting good setal preparations from pre- 
served material. I have tried softening the specimens with 
solutions ot caustic potash, but the piolonged action which is 
necessary affects the shape ot the setae, causing them to swell. 

In no group of worms, not even in the Kaididae, can the sexual 
organs be adequately examined in the living condition ; the opaque 
chtellum entirely obstructs the view. Here dilacerafcions ot fresh 
or of preserved specimens may give considerable help, and will 
allow the si^e and shape of parts of the apparatus to be more 
easily apprehended tlian cau be done from sections. Benham (114) 
gives some useful hints for the exanunation of worms of the size 
of the PhreodnlidtB , a specimen was “ bisected lu the region ot 
the reproductive organs, and the latter were partially isolated by 
removal, under a dissecting lens, ot the gut and pait of the body- 
wall, so that the true form and disposition of the spermi ducal 
gland could be studied ” lu another case, after bisecting, one 
half was cut into a senes of transveise sections, in the other 
half, the male apparatus was flirst studied m situ as an opaque 
object ; “it v\aa then gently removed from its attachment to the 
body-waU near the pore, and later cleaied m glycerine, in which 
it \^as possible to turn it over and examine first one side, then the 
other. Finally, it was stained and mounted in balsam. But, as 
is Icnown to students of the OligochsQta, the glycerine preparation 
IS of greater value in tracing out ducts, etc., than the balsam 
preparation ” 

But for the complete descnption, and usually for the identifi- 
cation, of an Enchytrasid or Tubilicid worm (and also for the 
description of the sexual apparatus of one ot the Naididm), serial 
sections aie essential. Attempts have often been made to describe 
species — especially of the Euchytraeidae — without going to the 
trouble of sectioning one or more specimens, but I cannot consider 
the results satisfactory. These two families, the Enchytrasidm and 
Tubificidse, with the Lumbriculidee and one or tvi o other small 
groups which do not occur in India, are by far the most trouble- 
some of all the Oligocbaeta to identify and describe; too large for 
microscopical examination, and too small for dissectaon, they must 
be sectioned if an adequate account of their anatomy is to be 
obtained, I prefer a senes of longitudinal sections rather than 
transverse, since in the first place a satisfactory senes cau be 
obtained from specimens which Sire even fairly strongly curved, 
provided that the curve is approximately in one plane; and 
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secondly, larger portions of the systems ure visible m one section, 
and their mutual relations are more easily ascertained; while it 
IS much easier, also, to fix the numbering of the segments m a 
longitudinal senes. 

The cliaracters to be observed lu the Microdnli are largely the 
same as, though fewer than, ni the Megadrili , there are however 
certain additions. 

The characters of the setcs^ as has been explained, are of more 
importance, especially in the Naididte and in some of the Tubi- 
ficidm. Ill the double-pronged setm (crotchets) of the former 
family, the number in a bundle, length, thickness, degitie of cur- 
vature, position of noduliis, the relative length and tlnckness of 
the terminal prongs, and sometimes their shape and the size of the 
angle between them, aie to be determined. It is to be noted tliat 
the ventral setoa m the most anterior segments (ii-iv, or more 
usually li-v) sometimes have different proportions from those 
which occur throughout the rest of the body. The dorsal bundles 
may contain either hair or needle setro, or both ; the numbers of 
each 111 a bundle, the length of the hair aetoe, and whether or not 
they are perfectly smooth, the length and shape of the needles, 
the position of the nodulus, and especially the characters of the 
tip, tor which the use of the oil immersion lens is necessaiy, are 
the chief points to be observed. Occasionally fan-shaped or 
pectinate setm are met with, femal setm are important, if 
present. 

The size, shape, and other charnoters of the coelomic corpuscles 
(if present) in the Naididm and Eiichytrroidoo ; the shape of the 
cerebral ganglion ; the presence or absence of a stomachal dila- 
tation ot tlie ahmentary tube ; the characters of tlie various 
organs which have been termed prostates , the length and dis- 
position of the vas deferens, and the characters of the ntriuin (the 
terminal dilated portion of the male apparatus) are examples of 
the points that require to be observed. Other features may 
deserve iioie in certain families or genera — e.ff,, the colour ot the 
oil-like globules m the integument of the jEoIosomatidse , the 
distribution of the so-called copulatory glands winch surround 
the ventral nerve cord m certain Eiichytrseides j the length, 
relatively to the thickness, of the peculiar cylindrical male 
funnels in this family ; the presence and characters of the penial 
bulb in a number of Enchytrroid genera ; the segment m which 
the dorsal vessel begins in this family ; the presence or absence 
of head-pores, the proportions of the anteseptal and postseptal 
parts of the nephridia, and the origin and direction of the nepb- 
ridial duct in the same worms ; the segments in which the peculiar 

chyle-cells occur in the genus Friderioia^ the presence or 
absence of snpraintestinal, subintestinal, and inte^mentary 
vessels in the Tubifioidas ; the presence of gills in certain genera ; 
the characters of the penis, and of tlie chitinous penis-sheath in 
certain genera of Tubifioids ; the occurrence of spermatophores, 
etc. 
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One further point la of importance iii the j3Eolosomatid£B and 
NaididflB. These families reproduce themselves principally by 
fission ; a “ budding zone ” is first produced — m other words, a 
number of new segments are formed at some point m the ammaPs 
body, and fission takes place through this zone of newly pro- 
liferated segments, in such a way that some of them form the tail 
end of the anterior animal, and the rest the head of the posterior. 
The number of the segments in front of the budding zone (i. 
the number of segments of the original animal whicli enter into 
the body of the anterior daughter animal) is denoted by n; it is 
constant for a number of species of JEolosoma and Ohcetogaster, 
but vai’ies within wider or uarrow'er limits for most species of 
J^aididsa. 

But systematic descriptions of the Microdnh are mucli less 
uniform in type than those of the earthworms, and the characters 
which are used for purposes of discrimination vary so much 
in the different families and genera that they can scarcely be 
learnt, except from a perusal of the descriptions themselves » 

THE GEOGRAPHICAL DISTRIBUTIOH OP 
INDIAN OLIGOCHJETA. 

The regional division of India adopted below for the Oligochoeta 
IS laigely similar to that employed by Dr Anuandale in the volume 
of the present senes which deals with TVeshwater Sponges, 
Hydioids andPolyzoa, Dr Annandale’s division talces Blunford’s 
physiographical regions as its basis Mine differs from Annandale's 
mainly in i*ecognising a southern region (very distinct as regards 
the Oligocheste fauna), which comprises the narrower southern 
end of the peninsula, below the level of Qoa and south of the 
16th parallel, from the eastern to the western shore ; the Malabar 
(here called the Western) region and main Peninsular area are 
correspondingly reduced. It may be noted that the limits of these 
areas do not always correspond exactly with those of the political 
divisions whose names are used in defining them , thus I have 
placed Eangamati, which belongs politically to Bengal, in the 
Burma Region rather than in tiie ludo-Gangetic Plain 

As m Dr. Annandale’a lists, varieties are iguored, as not having 
a geographical significance. 

1. NORTH-WESTEENTERRITOBY.* 

(The drainage system of the Indus, so far as comprised in the 
plains of India , the Punjab, N.-W, Frontier Province, N. Eaj- 
putana, Sind.) 

iBl0L0B0KAa?injE. 

-Solosoma kaahyapi (Lahore). 

.ffiolosoma vinde (Lahore) 


* Por the sigiuficanoe of Roman and Ibaho type in the following beta, cf p. 25. 
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Naididje 

Cheefcogaster bengalensis (Peshawar, JS’ovvsLera; Giiicbispur 
Dist ). 

Ghaatogaator laiigi (Lahore). 

OliSBtogaater orieiitalis (Lahore). 

Nais cominiiiiis (Lahore, Peshawar). 

Naia Paraguay en SIS (Lahore). 

Nais ravieiisis (Lahore). 

Naidiuin minutuin (Laliore), 

Pnshna loiigiaeta (Lahore). 

Pristina icqiuseta (Lahore). 

B ran chiodri Ills hortensis (Lahore). 

Iltemonais hiui’enhi (Lahore) 
yiavina appendiciilala (Lahore). 

Sl-ylaris lacuatris (Lalioi'e). 

Dero hmosa (Lahore) 

Aiilophoiua fiircatns (Lahore). 

TcrumoiojiB. 

Lminodi'ilus sooialis (Lahore) 

Branch lura sowerbyi (Lahore). 

ENOniTIlyEIl)^. 

Fiidencm bulbosa (Lahore). 

Bncbytroeua hariiraini (Lahore). 

Mboascoiboim. 

Mioioscolex phosphoreuB (Peshawar) 

Megaacolex inauritii (Laliore ; Kapurthaln). 

Pberefcima elongata (Karachi) 

Pheretinia ba\^'ayana (Lahore) 

Pheretima heferoeliaota (Lahore ; Pesha\^ar), 

Pheretima houlleti (Rawal Pindi) 

Pheretima posthuma (widely sprend). 

Octocha3tua fermon (Ilosluarpur), 

EutyiiiJioeiis ibrahimi (Kapurtlmhi) 

EutypfiOGiiB inooujinodus (Ainhala; Bawul Piiidi, Iloshiarpur 
Diet.). 

Eutyphooiis waltoin (Iloshiarpur Disl.). 

EiifcyphcBiis mohammedi (liiiwal Pindi). 

Ocuorodrilus occidentnlis (Eawal Pindi , Mai dan). 

LxrMBRIOIDJt. 

llelodrilus caliginosua (widely spread). 

Helodnlua parvus (widely spread). 

2. WESTERN HIMALAYAN REGION, 

(Prom Hazara to the border of Nepal, including Kashmir.) 
NAininJE, 

CliBBtogaster limnssi (Naim Tal). 

Nais communis (Kasauli) 
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Slavina montana (Bhmi Tal). 

Stylaria kempi (Bhim Tal). 

Aulophorus tonkmeusis (Bhim Tal). 

MONILIGASmiDJE 

Drawida japonica (Murree ; ? Simla). 

Drawida nepalensis (Delira Duii). 

MBG^.SCOLBCID-■E. 

Pheretima hawayana (Dehra Dan, GarhwaJ). 

Plieretima heterochaita (Simla , Nairn Tal). 

Pheretima houUeti (Dehra Dun , Bhim Tal). 

Pheretima posthuma (Dehra Dun) 

Fermiycs baimi (Simla). 

Perionyx excavatua (Dehra Duu; Knrnaon Dist. , Simla 
Dist ) 

Penonyx naimanus (Kimaon Diat.). 

Pe^'Wiiyx simlaens^s (Simla). 

Octochoetus fermori (Kasauli). 

JihLtyi)lmiis annandalet (Kumoon Dist.). 

EutypJwms masoni (Dehrn Dun) 

Eiityphoeits naxnianm (Naiiii Tal). 

Eutyplimw oiientalis (Dehra Dun) 

EuryphoBiis waltoni (Dehra Duu). 

Budiidiogastei* pcuvus (Dehra Dun). 

Lumbiuoidje. 

Helodril Li a cal igmoaus (Kashmir ; Gilgit; Simla, Nairn Tal) 
Helodrilus constnctus (Simla Hills) 

Helodnlns eisem (Naim Tal , Painaur). 

Helodrilus tcetidus (Sunk). 

Helodi ilu8 Icemjn (Simla) 

Helodnlus mai^eims (Murree). 

Helodrilus pnrvus (Kashmir , Simla Hills ; Nanii Tal). 
Helodnlns praslutdx (Kashmir) 

Helodrilus roseus (Kashmir) 

Helodrilus ruhidus (Naim Tal ; Simla). 

OctoksiLim lacteuui (Simla Hills). 

3 NORTH-EASTERN FRONTIER REGION. 

(Nepal and eastwoi’ds, including Assam.) 

Tubifiojd^t:. 

Brnnchmra soMerbyi (Manipur). 

Bothrioneurum iris (Kurseong). 

BNCHTTE^IUiE. 

Fndericia carmiohaeli (Dai;]iLiug Dist.). 

MoNiriiGAsniiD.®. 

Draxvula decourcyi (Abor). 

Hrawida Icexnpt (Abor). 
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Drawidn. nepaleuais (Nepal). 

Drawida ]3elliic'iclua (Abor). 

Ih'aivida rosea (Oliei icapim]!). 

Drawida rotunrfana (Abor) 

MJSOABCOIiiaiD.E 

PluUllus ithormsis (Abor) 

Plutelhis siklamemis (Darjibug Diat.). 

Meijasiohdes beicitheili (Darjiling Dist.) 

Notoi^colc.v oneiU (Abor, Dai'jilmg Dist.). 

Hoioscolex stewarti (Abor). 

Hotohcoleos striatiis (Abor) 

21egascoJex daliui, (Kurseong), 

Meyascolex horai (CheiTapimji). 

Pheretiuia bawayaiia (Juiraeong , Nepal ; Mampur) 
Pheretiina hetoroclirota (widely spread) 

Pheretiiiia lioulloti (Cherrapunji). 

Pheretima lignicola (Dibingarh). 

Pemonyx tdaius (Darjiling Diet,). 

P&'ionyx annandcdei (Darjiling Dist ; Cheirapunji) 
Perionyx amvidatus (Abor) 

Perionyx dep)essiis (Abor). 

Perionyx excavatus (widely spread). 

Penonyx fossils (Shillong). 

Perionyx foveatas (Abor) 

Perionyx yravelyi (Darjiling Dibt.). 

Perionyx heteroclicetus (Darjiling Dist,), 

Perionyx himaiayanus (Darjiling Dist ). 

Penomix inornatus (Darjiling Dist ), 

Perionyx hempi (Abor). 

Pemonyx hohoensis (Alior). 

Penonyx m^inioshi (Nepal) 

Perwnyx modestus (Cherrapunji) 

Penonyx nanus (Darjiling Dist.), 

Penonyx palhdus (Darjiling Dist.). 
l^erionyx pincema (Darjibn^ Dist ). 

Penonyx polchrkmxts (Darjiling Dist,). 

Penonyx pulvinatuLs (Darjiling Dist ). 

Perionyx rimatiis (Darjiling Dist.). 

Penonyx sliillongensis (Sliillong). 

Penonyx siUcimeiisis (Darjiling Dist.). 

Penonyx tiiraensis (Garo IIills). 

Penonyx vancgatiis (Dai'jiling Dist.), 

Octocliestus hodgarti (Nepal). 

Eniyphoeus ahonaniis (Abor). 

EuiypliceiLS ganmxd ((3aro Hills; Abor ; Darjiling Dist.) 
Entyphoeus mampurensis (Manipur). 

Eutyplioeus nepaUnsis (Nepal). 

Eutyphcens pihaipingianns (Nepal). 

Eutjjphoeus turaensis (Garo Hills). 

Dichogaster cra\n (Darjiling Dist.). 
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LUMBRICrUJE. 

Helodrilus constnctus (Darjiling Dist ) 

Helodrilus fcetidus (Drw’jiling Dist ). 

Helodrilus rubidus (Darjihng Dist ). 

4 INDO-GANGETIO PLAIN 
(TJmted Provinces, Bihar, Bengal.) 
iEoiiOSOMATIDiE 

-^olosoma bengalenae (Calcutta). 

Naididjb 

Chaetogaster bengaleusis (Calcutta). 

ChfiBtogaster spongilloe (Calcutta). 

Naia communis (i^ra) 

Naia ebngms (Calcutta). 

Nojs obtusa (Lucbnow' ; Calcutta). 

Naja paraguayensis (Calcutta , Sirsiah). 

Naia pectiuata (Agra). 

Pnstina long! seta (Calcutta). 

Pristina ceqmseta (Calcutta; Allahabad). 

Pnstina proboscidea (Calcutta). 

Brancbiodrilus hortensis (Agra). 

Haamonais laurentii (Agra). 

Slavina appendiculata (Alipur). 

Stylaria laeustria (Calcutta.). 

Dero limosa (Agra). 

Aulopborua tonkineiisis (Calcutta; Lucknow) 

TuBinoiD-E. 

limnodnlua socialis (Calcutta). 

Branchuira sovverbyi (Calcutta, Lucknow, Agm). 

MoNILiaABTHIDJC. 

Braivida jalipaigurensis ( Jalpaiguri) 

Dravrida nepalenaia (Kierpur). 

Mjeoasooleoidje, 

Megaseolex mauritii (widely spread). 

Fkereiima akxmdri (Calcutta), 

Pkeretima momah (Calcutta). 

Pheretiuia hawayana (Biudra Ban). 

Pheretiina lieterochaeta (Siliguri). 

Pheretiina houlleti (Calcutta ; Eoniganj ; Allahabad). 
Pheretiina posthuina (widely spread), 

Perionyx excavatns (Calcutta; Sibpur, Baishahi; Pilibhit 
Dist,). 

Ptrionyic fuhM& (Calcutta). 

Pericmyx mhnioshi (Sibpur). 

Octochsetus beatrix (Calcutta). 
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Octochrotus fennon (Eamgauj , Saharaupur). 

EuPyphoeus hisliamhairh (Pusa). 

Eutyphonv^ conullalmus (Oomilliih) 

Mutyphmis gammiei (Ootnillali). 

Eutyphceus mcoiii modus (widely spread) 

Eutyph<£iis ma^soni Sirsiah; Bai*a Banki; 

Basti JDist.) 

Eutyphceus mohaminedi (Allahabad). 

Eutyplmm mcftohom (widely spread). 

Eutypli<mis orientalis (Ciilcutta). 

Efiityplio&us paiva% (Pusa). 

Eatyph(Bus quadff-ipapiUatiis (Calcutta , Saragbat , Sirsiah). 
Eutyphceus scutanus (ComilLih). 

Eu^hoaus waltom (widely spread). 

Ramiella hishambavi (Saharanpur) 

Eiidichoyaster henyalerms (Calcutta , Raj Mahal) 

Dichogaster bolam (Calcutta). 

Dichogaster inodigliaiiii (OiJcufcfca) 

LUMBJlIOtUJE. 

Q-lyphidrilus papillatua (Lucknow). 

Glyphidnliis tuberosus (Jalpaiguri). 

JBfelodnlus vadtcus (Calcutta). 

6 BURMA. 

(Including the Andamans and Nicobars.) 

NAiniDiE. 

Chtefcogaster annandalei (Iiile L.). 

Ch80to»a8fcer bengalensis (Inle L ) 

Chsetogaster hmnuei ? (Inle L ). 

Tubxi’Ioid.b 

Branch! ura sowerbyi (Inle L., Kaung-Daing). 

Moniligastmuje. 

DesmogasUr donee (Meteleo). 

Eupolygasler hroivni (N. Shan Hills). 

Drawida barwelh (Padaung List.). 

Drawida burchardi (Andamans). 

JDrawida affinis (Eangaiuati). 

Drawida Iwdgarti (Ranganiati). 

Drawida nepaleusis (Bangamati), 

Drawida papilhf or (Bangamati). 

Drawida ranyamatiana (Jiangamati) 

MjtGASOOIiBOIPJS. 

Woodwardia hurlcilh (W- Akyab Disb ). 

Megascolex mauntii (Mandalay ; Andamans). 

Pherotima andamanensis (Andamans). 
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Phentima ander&oni (Amherst). 

Pheretima hirmamca (Bhamo). 

Pheretima houmei (Oheba Dist.). 

PTierehma eartnensis (Cheba Diat.). 

Pherettma JecR (Amherst Disfc.). 

Pheretima hawayana (Itangnmati). 

Pheretima heterochfflta (Eangaraati , N Shan States). 
Pheretima houlleti (Pegu Dist.). 

Pheretima hguicola (Lower Burma). 

Pheretima osmastom (Andamans). 

Pheretima peguana (Rangoon) 

Pheretima metoria (Andamans). 

Perionycc arhomcola (Cheba Diet ), 

Perionvx excavatus (widely spread). 

Perionysc fvlvus (Inle L.). 

Perionyx mhnioshi (Akyab). 

Eutyphoeus foveatue (Rangoon). 

Euty^hoeus gigas (Rangamati). 

Eud%<^Qgaster cliittagonyensis (Rangamati) 

Diohogaster bolaui (R^gamati) 

Ocnerodrilus occidentalis (Andamans). 

LUMBRIOIDJa, 

Pontoscolex corethrurus (Andamans). 

Glyphidnlus papillatus (Cheba List ). 

Helodrilns foetidus (Nicobar Is ). 

Lnmbncus rubellus (Nicobar Is.) 

6 MAIN PENINSQLAB AREA 
(IndudiDg S, Rajputaua and the Central India Agency ) 

Naidid^ 

Nais gwaliorensis (Gtwalior). 

Nais paraguayensis (Gwalior , Paclimarhi ; Saugor ; Barkuda). 
Nais pectinata (Gwalior). 

Pnstina longiseta (Gwalior) 

TUBIPXCXDiB. 

Monopylephorus parvus (Chilka L.), 

Aulodrilus remex (Burhanpur). 

Bnohtte^etdjb. 

Enohytrffius bai’Jiudensis (Chilka L ). 

MOjNXLIGASTEID^. 

Lrawida wiJlsi (Bilaspur ; Hyderabad). 

MbOABCOIiBOIIIJS. 

Pontodnlus berniudensis (Chilka L.), 

Megascolides annartdalei (Godaven List,). 
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Megascolex mauntii (widely spread). 

Pheretima bieincta (Hyderabad) 

Pheretima elongata (Hyderabad). 

Pheretima ha way aim (Udaipur). 

Pheretima posthuma (Ajmere , Udaipur; Q-walior) 
Penonvx sansibancus (Khaudwa, Kala Kuud). 
Octochc^tiis harlviulemia (Obilka L.). 

Octocheetus feriuori (Gwalior) 

OctochcBt^Ls j^aUensis (Eina , Paha ; Indore). 
OctoclicBim (Hyderabad) 

Octochcatus sarensis (Siir L. ; Earkul). 

EutvphcBUB waltoni (Gwalior). 
liamiella jpaclipahir&nsis (8 Bajputana) 
Budichogasier ashworthi (widely spread). 
Eudicliogaster harJcudemu (Chilka L,). 

EudicliOi faster hciigalemis (Jabbulpore ; Outtack). 
Euduhog aster faloifer (Jubbulpore; Saugor) 
Eudiohogaster fjntsliadi (numerous localities) 
Eadichogaster pusdlus (Saugor). 

Uiohogaster bolaui (E. Rajputaiia). 

Ocnerodrilus occidental is (ICotah). 

LUMBBiaiUiE. 

Pontoscolex corethrurus (Hyderabad). 

Qlifphidritus tuherosus (Cuttack) 

Criodnlus lacuiiui (Chilka L.). 

Helodnlus caliginosiis (Mt. Abu). 

Helodrihia parvus (Partabgarh ; S. Eajputana). 


7 .SOUTHERN REGION. 
(8, of Latitude 16° ) 


Naiuldje. 

Nais communis (Trnvaucore). 

Naia pectinata (Travaiicoro). 

Naidium brevisefca (Madras) 

Pristina longiseta (Travancore) . 

Branchiodiilus semperi (Madras). 
Eranchiodrilus menoui (Madras). 

TUJBIIXOIUAI 

Eranchiurn aowerbyi (Madras). 

Tubifex tubifex (Nilgiris). 

Moniligastbidje. 

Moniligaster deshay esi (Cochin ; Travancore), 
Monxligaster fpefm&ri (Travancore; Palm Hills). 
D\amda annandalei (Taiijore). 

Urawida barsvelli (Travancore). 



20 


INTKODtrOTION. 


Bravyida hrminea (Cochin). 

JDrawida chalakudmna (Cochin) 

JDrawida cJilorina (Niigiris) 

Brawida elegans (Coorg). 

Brawida fakvr (AiMiinunallur). 

Biaioida ghatensis (Tnivancoie; Cochin). 
Bt'ciwtda grandis (Nil gin a) 

Brawida matthan (Calicut), 

Brawida mimita (Wnlem). 

Brawida modesta ((Joorg). 

B)awidu aaduvatamensis (Nilgiris; 
Brawida nilamhui emis (Nilainbuu) 
Brawida parado^va (Cooig), 

Brawida parambxhula'inana (Cochin). 
Brawida parva (isilgins). 

Dravvida pellucida (JNiJgms ; Travancore), 
Buiwida ramnadana (Madura Diat ). 
Brawida robuBta (I^ilgins), 

Brawida sapplmnnaoides (Nilgiria). 
Brawida scandem (Mj'sore, Coorg). 
Brawida sliurJcavai (C. Comorin) 

Brawida somavaoyatana (Coorg). 

Brawida sulcata (Nil gins). 

Biawkla tvavancoremu (Travancore). 
Brawid/^i uniqua (Nilgiris). 

MnaAScoLEoinjE. 

Plutelhis aquatxlis (Nilgiris). 

Platellns dubaridnsis (Coorg). 

Plutellus indk(yiis (Palm hi ilia) 

Plutdliis 2^(dnieh8}8 (Palm Hills j 
Plutellus tmndm (Muvnttupuzha). 
Ponrodriliis beimiidensia (Ennur). 
Woodioardia hastatiis (Cochin). 

Spenceriella duodecimalis (Palm Hills). 
Oomai odmhjLS gravelyi (Coolun). 
Megascolides oochineiisiB (Cochni). 
Megascohdes duodecimalis (Cochin). 
Megascolides pilaius (Cochin). 

Notosooleco ^wnmudianus (Travancoi e). 
Botoscoleco smiamiis (Palm Hills). 

NoiQscolex tenmalai (Travancore). 
Megasooleos oochxneyisw (Cochin), 

MegascolesQ curgemis (Coorg). 

Megascoleoj eunephrus ('rravancore), 
Megascoleoj filiciBeta (Cochin). 

Megasrolea hendersoni (Polni Hills), 
Megascolecti imperatrvo (Nilgiris). 

Megascoleso vnsignis (Travancore ; Cochin). 
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Megascolex Icavalaianm (Cochin). 

Megascoleic TconTcanenm (Tnivancore ; Cochin ; 
S Malabar Coast). 

Megaaculex mauritn (numerous localities) 
Megascolex plicretima (Coorg), 

Megascolex j^olytlieca (Cochin). 

Megascoltw pumiho (Travancore). 

Megascolex ratus (Tmvancore , Coorloon). 
Megascolex sylvioola (Palm Hills). 

Megascolex travancorensis (Travancore), 

Megascolex tnvaixdranua (Travancore) 

Megascolex vilpaiheirisis (Pnlni Hills). 

Pheretima bicincta (Ti’avancore). 

Phereiima hurhaveims (Nilgiris). 

Pheretima elongata (Coorg) 

Phereiima lieterochoDta (Nilgiris, Palms), 
Pheretima hoiilleti (widely spread) 

Pheretima iravancorcyisis (Travancore). 

Phereiima tnvandrana (Travancore). 

Diporoclioeta pellucida locality). 

Perionyx ingsoreims (Mysore). 

Perionyx saltans (Hilgins). 

Penonyx sansibaricus (Nilgiris; Palnis). 

Hoiuascolex hidens (Mysoie) 

Hoiuascolex corethrarus (Mysore, Coorg) 

Howascolex marharainsis (Coorg). 

Ramiella heterochoiia (Coorg). 

Octoehcetiis aitLeni (Travancore). 

OctocheaLus feimori (ICaraluilani). 

Oetochcetus maindvoni (Woyra Karur ; B. Arcot) 
Octodicetus pattom (Madras). 

OctodicBtus pitinyi (Travancore, Mangalore). 
Octochcetus thurstom (Madras). 

Dichogasler affinia (Travancore). 

Dichogaater bolaui (Travancoie , Cochin). 
Dichogftster malayaiin (Travancore) 

Dichogasler curgensis (Coorg). 

Dichogaster iravaricorensis (Tiavancore). 
Ocnerodriliis occideiitalia (Travancore). 

Ourgia narayam (Coorg). 

Eiidrilus eiigeinro (Travancore ?). 

Oordiodnliis iravancoreiisis (Travancore) 

Lumbhioijdje. 

Pontoscolex coreihrurus (widely spread). 
Glyphidtnlus annandalei (numerous localities). 
Helodnlus fostidus (Travancore ; Nilgins ; Palnis). 
Helodrilus oahginosus (Nilgiris). 

Helodrilus conatnctus (Nilgiris). 


Coorg ; 
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8. WESTERN REGION. 

(Goa to Cutch, the Ghats to the Sea ) 

Naididje. 

ChfBtogaater bengalensis (Salara) 

ChsBtogaster spongillas (Khandala). 

NaiB communis (Khandala). 

Pristina long:is 0 ta (Bombay) 

Aulophorus fiircatns (Boinba}'^; Khed). 

BNCHTTniBIUiE. 

EnohytraBus indicus (Bombay). 

MONrCiIGABTRID J5S . 

Braxuda borwelli (Bombay). 

Drawida hanarensts » Kanara) 

Mbgasoolbotm 

Pontodnius berm u den (Bombay ; Pamban , Goa), 
Megascohdes jjyrasliadt (W. Ghats) 

Megascolex JconJeaneims (N. Kouhan , Bombay). 
Megascolex mauritii (widely epiead). 

Megascolex tnlobatm (BaiocJa). 

Pheretima elongata (Bombay). 

Pheretinia hawayana (Bombay). 

Pheretima houlleti (Bombay). 

Pheretima lignicola (Bombay). 

Pheretuna posthiima (Bombay, Baroda). 

Pheretima suctoria (Bombay) 

Penonyx excavatus (Oastle Rock). 

Penonyos millardi (Bombay ; Igatpiin). 

Penonyx Tmntmus (Belgaiim) 

Penonyx puUus (Belgaum) 

Penonyx sansibancua (numerous localities) 
EnjihrcBodnlus sueionm (Goa). 

Erythrmodnlus inornatue (Oastle Book), 
ErytliTCBodnlus hem^i (Castle Bock , Bombay). 
Ph'ytlircBodnhis lcinnem'% (Castle Bock). 

Ei'ythrcf?odrtlus anomalus (Belgaum) 

Octoobastus beati'ix (Baroda ; Bomba}’). 

Ootochcetus castelkt'ivus (Oastle Bock) 

Octochrotus fermon (widely distributed). 

Odochcdtus guneshce (Castle Bock ; Poona). 

OctochcBtiLs monianus (Mahableshwar), 

Octoclicetus palunsis (Poona). 

OctochoBtus jgraBhadi (Ealyan ; Mah^bleahwaiO. 

E ntyph 00 us wal tom (Baroda ; Ahmedabad ; Navli). 
Bamiella pallida (Panchgani, Mahableshwar). 
Eiidieliogaster oshwortM ^asik) 
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EiJbdAchog osier harodensis (Baroda) 

Evdtchogaster indiciis ( Bombay). 

EfudyHiogastev mullam (Bombay). 

EudicIiogmiB) jioon&ims (Poona) 

Eyd%cliogaBter praahadi (Poona, Surat). 

Ewdiohogastei' tmcliochmtus (Bombay ; Pale bar). 
Dichogaster offinia (Bombay , Baroda). 

Dichogaster bolaui (several localities). 

Ocuerodnlus oecident-alis (Bombay). 

Lumbrigidje. 

Pontoscolex coretlirurus (^Bombay ; Poona ; Ahmedabad). 

9. OEYLON 
iEOLOBOM:Aa?IDJE. 

.ZEoloaoma temarmm (Galle). 

Naididje. 

Dero zeylanica (Kandy). 

Aiilophoinis oxycephalus (Q-alle; interior) 

Aulophorus raichaelseni (Kandy). 

Tinjurioii)^. 

Limnodrilus socialis (Kandy). 

PhueodriliDjE. 

PhreodriluB zeyJanicus (Nuwara Eliya) 

MONILiaASTEIDJB. 

Draxuida (Trincoinab). 

Drawida pellucida (several localities). 

Meg-aboolboijdje. 

Plutelhis halyi (Colombo). 

Flutellvs sinylialenais (Nuwara Eliya). 

Poiitodrilus bennudeiisis (Belligamme) 

Poniodvilus agnesce (Nuwara Eliya; Horton Plains). 
Wood/ivardta sarasinorum (Peradeniya ?). 

Woodwardia xizeli (Peradeniya ; Avissavela) 

Notoscolex ceylanensis (Nuwara Bli^^a). 

Notoscolecs crasmysUe (Nuwara Eliya) 

NotoBcoleoo damlullaeriBu (N. Ceylon). 

Notoscdleor dBCxpiem (numerous localities). 

J^Qtoscoleoa gravely^ (Kandy). 

NotoBcolex jackson% (Nuwara Eliya; Trinconiali). 

Notoscolex kraejpehni (Central Ceylon). 

NotoscoUx Urmiticola (Peradeniya). 

Notoscdlsx irinomaliensis (N. Ceylon). 

MegascoUx acanthodriloidea (Peradeniya). 

Megascolex adamx (Adam’s Peak). 
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Megascolea hifoveatus (Pattipola; Horton Plains). 

Megasoolex hracl^ycyclus (Atfam’a Peak). 

Mega^cokcs ccwniZeits (Peradeniya ; Kandy ; Niiwara Ehya)- 
MegasooUix: campester (Horton Plains), 

Megascolex oeylomcus (locality ?). 

Megascolex cingulcttus (Aviasavela ; Kandy ; Peratleiiiya ; 
BadiiUah). 

Megasoolex esdhmnohi (Peradeniya ; Horton Plains) 

Megasoolex funis (Kandy) 

Megasoolex hortonemts (Horton Plains). 

Megasoolex irtsignis (Panadhure). 

Megasoolex hempi (Horton Plains). 

Megasoolex Imcocyclus (Huwora Eliya ; Kandy) 

Megasoolex longiseta (Huwara Ehva; Kandy). 

Megasoolex loromi (Peradeniya , Kandy). 

Megascolex maiinl-ii (w idely spread). 

Megasoolex multispinus (Peradeniya). 

Megascolex nureliyetists (Nuwara Eliya ; Hoi ton Plains) 
Megascolex patiipolensts (Pattipola). 

Megascolex pharetraius (Kandy) . 

Megascolex qmntus (Pattapola). 

Megasoolex sarasinorum (Trincomali ; Kaniya; Maliavah 
G-anga). 

Megascolex solvmardcs (Adam’s PeaJc), 

Megascolex sextus (Pattipola). 

Megascolex singhaUns%s (Nuwai'a Eliya). 

Megascolex spectahilis (Vaxv ella), 

Megascolex templeionianvs (Colombo). 

Megascolex vanaris (Pattipola, Horton Plains, Niiwara 
Eliya; prob Peiadeniya). 

Megasoolex wHleyi (Labugama). 

Megascolex zygochcetus (Ratnapura). 

Pheretima elongata (Panadhure , Kandv). 

Pheretitna hawayana (Pattipola). 

Pheretima heterochaata (Adam’s Peak , prob. Peiadeniya). 
Pheretima houlleti (Peradeniya ; Colombo). 

Pheretima taprobanae (Peradeniya). 

Penongx ceylanensis (Perademva ; Point de G-alle). 

Perionyx excavahis (Kandy ; Peradeniya). 

Ferionyx polAjfheca (Peradeniya) 

Eichogaster affima (Peradeniya ; Auuradhapura) 

Eichogaater parva (Peradeniya). 

Eichogaster saliens (Peradeniya). 

Nematogenia panainaensis (Peradeniya). 

Ocnerodnlufl occidentalia (Panadhure). 

Eudnlus eugeniee (widely spread), 

LTOBaiOIDJB, 

Pontoscolex corethmrua (widely spread). 
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The difference of type m the above lists indicates the different 
values of the various species for Zooejeography ; italic type 
signifies that the species has to be taken account of, ordmaiy type 
that it may be neglected, in zoogeogniphical discussions. This 
difference ot value depends on the following considerations. 

The Oligochflsta may be divided into three biological groups — 
limnic, littoral, and terrestrial, each with its distmclive modes of 
spreading. 

Limnic forms have a great diversity of means of dispersal. 
They may spread directly thoughout a nver system, through all 
the canals and into all the tanks and reservoirs supplied from it 
Their cocoons are easily transported in the mud which adheres 
to the feet of wading birds , some forms are known to encyst, and 
hence mny be transported in this manner even in the adult state 
An EiichytriBid has been found frozen in a block of ice, and 
recovered (Beddard, 30 ). 

As a consequence the same genera — sometimes the same species 
even— are found m widely distant places The case is similar to 
that of the Itotifera and Protozoa, of which the same genera and 
species are found in ponds and streams all over the world. There 
^pears to be but one genus, BrancliiodrUxiSy of the limnic 
Oligochieta which is peculiar to India, wlnle a number of species 
are found both in England and India, or in Europe and India 
(species of NaiSy Qhcetogastery BerOy AxdophomSy Pristina^ etc ). 

Littoral forms live on the shore, exposed at times to submersion 
in salt water. Like the last group, these have a wide distri- 
bution; being, unlike earthworms in general, immune to salt 
water, they can be transported in masses of seaweed ; or more 
commonly their cocoons are so transported, entangled in masses 
of weed or other detritus. Not only can they take possession 
of a whole coast, and spread along the shore-line, but they may 
in this way travel over sea for long distances. The most note- 
worthy genus is PontodriluSy which occurs along the coasts of 
India, and has a circummundane distribution. 

Terrestrial forma constitute the bulk of the Oligochmta. Here 
the means of spreading are more limited; for the most part 
earthworms are dependent on their own activities for reaching 
new regions, and hence their wanderings must be very slow. 
According to Michoelsen, worms which are found outside their 
burrows apparently wandermg about have for the most part been 
obliged to leave their homes by illness, or by unfa\ curable con- 
ditions such as the flooding of the burrows; many worms, if 
extracted from their holes, are unable to make new ones, and 
must die. Some, however, certainly possess the power of active 
wandering, as is shown by the numbers sometimes found under 
heaps of manure. But it is obvious that the peopling of a 
territory by earthworms through their own exertions can only 
be very slow 

Not only so, but they are Jhmited in their wanderings by 
desert tracts — some degree of moisture in the soil is essential. 
Snow-covered mountain ranges are another obstruction. An d 
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especially the aea limits them, the rnajouty of earthworms being 
quite unable to pass even a narrow arm of salt water 

We have to recognize, however, that not all the terrestrial 
forms are so fitnetly limited in their means of dispersal as the 
above would imply. A tree- trunk floating down stream, or 
earth between the hoofs of cattle, may transport worms or their 
cocoons. More important is the part that man has played , 
Lumbncids, natives of Europe, have been introduced all over the 
woild along trade routes ; m W. Australia they are almost the 
only earthworms to be found near the towns ; the indigenous 
fauna la to be sought in the remoter parts of tlie country. One of 
the commonest worms of the Punjab is Helodnlvs caligimsiis , 
certain species of Ph&i'etima have been carried round the globe, 
far from the region where the genus is endemic. Small worms 
are more likely to be canned in this way than larger ones , and 
small species of Dxalxogastet ^ an African genus, aie common 
throughout the Malay AichipeJago, mid not rai’e in India 
Botanical Gurdeus are obviously hkely to be centres of dispersal 
for such introduced species in ii new country. Eecorda at Kew 
and Hamburg leave no doubt of the leality and abundance of 
these transfers through the agency of man. 

There are also, ot course, differences in the powers of the 
worms themselves Some species seem to be able to travel more 
widely than others, and more quickly, and to adapt themselves 
to new surroundings and establish themselves more easily ; and 
it may thus happen that a species spreads over a large region 
quite apart from human interference. It is not always possible 
to distinguish between these cases and those of introduction by 
man , and Michaelsen has adopted the name peregrine for the 
widely wandering species, whether they owe their diffusion to 
man’s agency or to their own unaided powers 

Por the purposes of Zoogeography, the distribution of fresh- 
water and httoral forms is of little or no importance ; and the 
same holds for the peregrine forms among the teiTestrial group. 
It 18 these whose names are printed in ordinary type in the fore- 
going hsta, while the names of those earthworms (m the strict 
sense) which have a definite and limited range, and which are 
therefore of importance m discussions of the place of origin and 
past history of genera or larger groups, and m drawing conclusions 
as to the former distribution of land and water, are printed in 
italics. The distinction of type does not comciil© with that 
between endemic and non-endemic forms (since a number of 
fiesluvater species are endemic, found only in a limited district), 
it only indicates zoogeographical value 

Considering now the chief characters of the several regions, as 
brought out in the tables, the Ncrth-wesUni Territoi'y strikes the 
eye at once as being particularly poor m earthworms, and 
especially in indigenous earthworms. Of these there is but 
one — a species of JSutyphceus — ^tbat has any claims to be con- 
sidered; its Jocahty (Kapurthala) represents the ^estery hmit 
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of the home of the genus, winch is practically confined to the 
Indo-Gangetic Plain and the two Himalayan regions Ttie large 
number of Naidid® in the North -Western Territory — nearly nil 
from Lahore — is merely due to the fact that luy own studies 
were carried out there. 

The Eastern portion of the Western Himalayan Eegion forms 
part of the endemic area of the genera Penonyx and Puiypliceus 
Eelodrilus mane'ims^ H, pvasTiachy and H Ic&^npt may perhaps 
repiesent outposts of the LunibnunoB — a Palsearctio group — 
advancing from the North-West, but the numerous other 
Lumbricidas are all well-known peregrine forms. A peregrine 
Moniligastnd {Drav}%da japonicc^^ and one (i). ‘iiepalens^ii) which 
IS peregiine in some degree, are curious members of the fauna. 

The area of distribution of the large Moniligastnd genus 
JDrawida is discontinuous, one portion being in the North-East 
Erontier and neighbouring part of the Burma regions, the other — 
the mam home of the genus — in the South. The North-East 
Erontier Eegiou is one of the most interesting of the Indian 
areas, since it harbours indigenous species of several of the more 
primitive Megascolecino genera, — of Plutellus^ Megascohdes, 
Notoscolecc, as well as two species of Megasoolea The meaning to 
be attached to these facts of distribution is not in all cases clear; 
it may mean that these genera, evolved outside India, entered 
round the head of the Bay of Bengal, and have left colonies 
behind them m their passage over this region , but in the case 
ot MegasoolecG at any rate it probably means an independent 
evolution, nearly 1500 miles away from the main home of the 
genus, of isolated species with the morphological characters ot 
AlegascdUis. The North-East Erontier is the great focus of 
evolution of species of Penmyss, and forms a part of the endemic 
home of Eutyplioeus , . 

The Indo-Gaiigetic Plain is the chief home of EutypTiceuSy while 
at its eastern end it mat includes the western edge of the 
Plierdtima area (two indigenous species at Calcutta) Curiously, 
it scarcely forms any part of the area of P&nonyx (the two 
italicized species of Pm,ony{» in the list are in some degree 
peregrine), which has evolved so luxuriantly in the neighbouring 
North-East I'rontier Eegion ; or of that of Eudichognstevy the 
characteristic genus of the mam Peninsular area. The single 
Lumbricine may (like H, manenwi, prashadi, and hmipi in the 
Western Himalayas) be an outpost of this powerful and 
advancing subfamily. One or two species of Erawida are also 
included 

Burma is well within the Pheretwia region. A port of the 
separated northern home oiDrawula is on its border, and two other 
genera of Moniligastrides are represented each by a single species. 
Here again it is noteworthy that the area has scarcely been invaded 
by PerionyiD from the North-Eastern Erontier Eegion (two 
or the three italicized species are the semiperegrme species of the 
Indo-O^Dgetio Plam) ; or by Bhityphcsus from the Indo-Gangetic 
Plain. It is likely that these genera are but recently evolved. 
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The Mam Penmaular Are<a is by far the largest of the regions, 
yet notwithstanding its size it strikes the attention at once by 
the amnllness of the number of recorded forms , only the small 
Western Himalayan Eegion has fewer; and only this and the 
North-Western Territory have fewei itidigenoiis forms. With 
the Western Eegion, it forms the home of Eudichog aster, and 
with the Western and Southern Regions, of OctochceiKS The 
only other indigenous species (one each of Megascohdes^ 'Rmx%ella 
and Qly^phidx^his) occur near its borders 

The Southern Region, though by no means one of the largest, 
has considerably more species, and more indigenous species, 
than any other area. The indigenous species belong lai’gely 
to the genus Lramda^ of which this region is par excellence 
the home. But the more primitive Megnscolecm© {Plntellus^ 
WoodwardiOy Spencerulla, Gomarodx'ilus, Megascohdes anti Noto~ 
scolex) are well represented, and the region harbouis a large 
number of indigenous species of Megastolex, the prmcipal genus 
of Ceylon. The two species of Per%Qn\(x represent an extension 
of the Western home of this genus, while the species of Octo^ceius 
join on to those of the main Peninsular area. It is curions, 
however, to find here indigenous species of Flier etima, IhcJio- 
grister travancorejisis and D. curgensis are possibly not indigenous ; 
the genus has its home in Africa, but many species are widelv 
peregrine, arid it is very possible that these two may yet be found 
to have their home elsewhere, and so to be only casual settlers in 
India. 

In Coorg and Mysore occur the Indian species of Howascolex^ 
as well as the onlr representative of the genus Qurgxa ; Michaelsen 
has shown that these two genera indicate a relationship of the 
fauna to that of Madagascar ; and that this area possesses an 
earthworm fauna winch has no immediately obvious relations to 
that of neighbouring regions ; especially striking is the difference 
from Ooohin and Travancore The Southern is decidedly the 
most interesting of a]l the Indian regions. 

The Western Region forms part of the Eiidichogaster and 
Octoc^ius areas, and corapnees all the known species of 
Ex^thrcEodriXus. It presents several problems , there are several 
species of Penonyx which are separated bv the whole of the large 
mam Peninsular area from the chief home of the genus in the 
North-Eastern Frontier Eegion ; a Megascolex, too (d/. iriloba^us), 
appears m isolation at a considerable distance from the chief 
home of the genus. The other indigenous Megascolex and the 
Druwida represent merely the nortlierly limits of the proper 
homes of these genera. , 

Ceylon, a very small region, has the set ond largest number 
both of total species and of indigenous species. But this is due 
entirely to the enormous number of species of Megasoolex^ and 
the fauna does not present the same interest as that of Southern 
India. It IS to be noted that while MegasooUx^ the chief ^enns 
of Ceylon, is abundantly -represented by endemic species in 
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Southern India, Draioula^ tlie chief genus of Southern India, 
18 almost unrepresented in Oeylon. As in Southern India, there 
are indigenous specieR of the more primitive Megascolecinfle, 
especially of Notoacolex. Pontodrilus agnesm and the two species 
of Perionyx present problems siiuilar to those o[ P&nonyx and 
Metfascolex m the Western Eegion. 

The total numbers of species, and the number of species of 
indigenous earthworms, in the several regions may be tabulated 
as follows • — 


Region Total number of Number of species of 

species of Oligoobceta. indigenous earthworms 


N W. Territory . . . 
W. Himalayan Eegion. 
N E. frontier 
Indo-Gangetic Plain 
Burma 

Mam Peninsular Area 
Southern Region . . 
Western Region 
Oeylon 


36 

1 

33 

11 

67 

43 

62 

18 

41 

21 

36 

13 

105 

78 

49 

26 

69 

47 


We have now to consider the extra-Indian geographical 
relations of the Indian genera of earthworms. The little that 
can be said about the Lumbricidje baa been included above, 
and there fall to be discussed here the family Moniligastridie, 
and the subfamilies Megascolecinte, Octochcetinro, and Diplo- 
oarduniB of the great family Megascolecida). 


(a) Tub MEOAsaoLBOiNj®. 

Biplotrema, from which the subfamily takes its oiigin, is not 
represented in India ; it occurs in Queensland and Hew 
Caledonia. Plutdlus^ found in India in Oeylon, S. India, and 
the E. Ilimahiyas, occurs in Australia and Tasmania, and 
several species are found in the western part of North Amenca. 
MegpcolidBB (S. India, Western Region, and E Himalayas) 
also occurs m Australia and I^asmania, and one species in 
western North America Notoscohx (Oevloii , also S. India and 
E. Himalayas) is found in Australia and New Zealand. Mega- 
scohx (m India almost exclusively in Ceylon and S India) occurs 
in Australia, Tasmania, the N. Island of New Zealand, and 
Norfolk Island (between New Zealand and New Caledonia). 
Pheretima is a genus of which many members have wandered 
widely; its proper home, however, is S.E. Asia and the Malay 
Archipelago , from Burma on the one side it reaches to Japan on 
the other; one species is perhaps endemic m Queensland, and 
perhaps one in tne Comoro Islands, Diporoohoetaj represented 
by one species only iu India (probably 'in the South, the 
locality is not given), is found principally outside India in 
Victoria and Tasmania, but also in Queensland, New Zealand, 

27^0 
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and (one epecies) on the Chatham Islands (E of New Zealand) 
Ftmonyx (E Himfllayas, Western Eegion, and a few species in 
other parts ot India) occurs m Victoria, Tasniaiiia, and the 
Auckland Islands, v\ hile one endemic species is tonud m Sumatra 
and Java. Woodwardia (Ceylon, S. India, Burma) is found m 
Australia and Java Comarodnlus is purely Indian, the single 
species being tound in the extreme south. S^enceriella (S India) 
occurs also in Victoria. 

It vi'ill be seen that nearly the whole o£ the Indian genera (all 
except the smull genus ComflrodnZiM)aie represented m Australia, 
a number are found also in New Zealand, a few m the islands 
near New Zealand, and a tew in the islands of tlie Malay Archi- 
pelago. 

The conclusion drawn by previous writers (see especially 
Michaelsen, 64, 58) Iroin the oocuirenee of the parent genus 
Biplotiema iii Queensland is that the subfamily took its rise from 
somewhere in this region, which is not very far from the centre 
of the area now inhabited by the subfamily. The descendants 
have tiavelled further afield — towards India, towards Tasmania, 
towards New Zealand and the neighbounng islands, and north- 
ward throughout the Malay Aiohipelago to Japan. And ol: 
course the important point is that they must have travelled by 
land. The reason for the absence of so many of the genera from 
the islands intervening between Austraha and India is that here 
the mighty genus Pkeretinia has crushed all competitors ; it is the 
youngest, moat highly specialized, and most vigorous genua of the 
subfamily ; it is still spreading, many species are among those 
most commonly introduced by man, and they show tliemselves 
most successful colonists. 

Michaelsen did not, however, assume the prolonged existence 
of a broad land conuection between the regions mentioned. The 
relations were much more comphcated, and were often changing. 
Perhaps there vras not a complete bridge at anytime , the normal 
condition of the region intervening between Austraha and New 
Zealand on the one hand and India ou the other was that of an 
arclnpelago, which extended to Ceylon and S India over the 
pieseiit Bay of Bengal. The boundaries of the islands often 
changed sometimes they joined, sometimes they separated — and 
no doubt in a different place; and in this way paths became 
available for the continued expansion of the various genera 

Moreover, since certain Indian genera have such a definitely 
limited area (certain of those already noticed being confined to 
fcj. India, Fenonyo) being chiefly an inhabitant of the Himalayan 
region, and Eutyphceiis^ to be mentioned subsequently, being 
confined to the (Jaugetic plain), India itself was split up into a 
number ot large islands. Thus the Malay Archipelago is the only 
remaining part of a larger archipelago which existed in the early 
Tertiary, oi which the middle part is submerged, and the Western 
has consolidated to form the present India. The occurrence of 
two of these genera {PluieU\ts 2 kii^ J^^scolides) in North Ainenca 
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18 supposed to point to their having travelled over the Angara 
continent. 

The other groups which fall to be considered are less extensive ; 
they have been held to reinforce 1lie above conclusions, and 
permit the formulation of a few more. 

(2>) Tub Oai'ooHJETiNjE. 

OctochcBtus^ widely distnbiited in India, occurs also iii New 
Zealand, but not elsewhere — not in Australia. Eriftluc&odnlm^ 
Euty plums and Eadiclioyasier are purely Indian geneia Dtno- 
drilus IS a geuus which occurs in New Zealand only. 

The relationships here indicated differ from those of the 
Megascolecinse ; tliey exclude Australia, and concern only India 
and New Zejiland. The conclusion winch was draw n by 
Michaelsen is that at the time of tlio dispersal of the OctochaBtinse 
there was a connection between India and New Zealand which 
did not extend to Australia ; perhaps it passed entirely to the 
north, thioiigh rhe gi’eat islands of the Malay Archipelago. The 
OctochtetinsB do not occur at present m the Malay Ai'chipelago 
because they have been unable to survive m competition with the 
dominant Fhcretima, 

Michaelsen has receutlv (99) recorded Howciscolex, perhaps 
the most archaic genua of Oaocbrntinm, from Southern India, 
the genus had previously been found only in Madagascar The 
relationship thus indicated between the faunas of these two 
regions is confirmed by the occurrence of the Ocnerodriline genus 
Qurgia in Southern India; the single species of this genus, with 
the endemic Indian species of Qonliodrilus^ constitute the end of 
a hne of relationship which stretches from Madagascar and 
Zanzibar through the Seychelles to India. 

(c) Tmai DiPLooABDnM. 

The geographical relations of this subfamily are quite different 
from those of the preceding groups. Biplocardm^ the ancestral 
genus, is found in North ancf Central America, and its descen- 
dant Triyasttr in Central America and the West Indies ; these 
genera are not found in India. Dicliogastei\ a descendant of 
Trxgocsitr and the only Indian genus of the subfamily, is endemic 
m Central America and the West Indies, and also in tropical 
Africa, all the species that aie found in India are introduced, 
with the possible exceptions of one or two only EudiehogOiSter, 

I ireviously included m this subfamily, is now recognized as 
leloiiging to the Octochietines. The subfamily as at present 
constituted has therefore little bearing on the problems of Indian 
distribution. 

{d) ThIO M0 NH:iIGASTIlID.ffl. 

This family consists of only a few genera. DesniogasUr^ the 
supposed ancestral genus, is found in Borneo, Sumatra, and Lower 
Burma, and it^ descendant has a similar diatnbution. 
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Drawida^ the largest genua of the family, is predominant!} South 
Indian. , MomligaBter^ a small genus very close to Di^awida, belongs 
to the same region. 

Michaelsen has supposed that South India and Ceylon were 
peopled by this family by means of a land-bndge across the Bay 
of Bengal, and rejected the supposition that the forerunners of 
the present South Indian Monihgnstnds could have travelled by 
land round the head of the Bay ; they would, he thought, have 
left some trace of their passage in that region (a number of 
endemic species of Diawtda have, in fact, recently been shown to 
inhabit this region). 

Such are the main facta of the extra-Indian distribution of 
Indian genera of earthworms, and such the principal conclusions 
that have been drawn from them. I have, however, in a recent 
discussion of the subject (96) given reasons for dissatisfaction 
with certain of these conclusions, and have suggested alternatives. 

The present tendency of geological speculation rejects the 
assumption of frequent and large upheavals and depressions of 
land masses, and favours the permanence of continents and 
oceans. Zoological evidence, moreovei—e the distribution of 
Monotremes and Marsupials, — shows that there has been no land 
connection between Australia and New Zealand on the one 
hand and South-East Asia on the other, at least since the 
Eocene — probably the early Eocene. A number of the genera of 
earthworms which are common to both sides have, however, 
probably evolved since this period. 

There are other possibilities to account for this. There is the 
possibility of spre^ing by means of “rafts.” And especially 
there is the possibility of the separate evolution of the same 
combinatious of morphological characters, i. e , the same genera, 
in different regions, m other words, some of the genera which 
occur both in the Australian and Indian regions may be diphy- 
letic — may have origmated both in Australia and in India, and 
may never have crossed a land bridge from one to the other. I 
have endeavoured to show that not only is a polyphyletic origin 
a probable for some of the genera of MegascolecidaB, but 

that in the case of one genus {Megascolex) we can hardly avoid 
the assumption that it has occurred Eor a fuller discussion, and 
especially for a more detailed consideration of the several land 
bridges that have been postulated by other writers, I must refer 
to the original article. 

Lastly, as tliis work is going to press, a papCT by Michaelsen 
has appeared (106), in which he employs Wegener’s recent 
hypothesis to explain the distribution of the OligocheDta, not only 
m the Indo- Australian region but in other parts of the world also. 
According to Wegener’s view, the great land masses of the earth 
were at an earlier period massed together, and have broken apart 
and gradually diverged from one another; a map, reproduced by 
Michaelsen, shows India and Australia in actual contact in the 
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Carboniferous period, and an elongated Southern India lying 
alongside and comm uni eating through Madagascar with the S E 
coast of Aliita It is obvious that such ii disposition of the land 
masses, if it could be assumed to have existed within recent 
geological perioils, would help considoi ably to explain tlie 
presence ot the same geueia at the two ends of the Indo- 
Aus trail an region 

My own view is that the genera of earthworms which exist at 
the piesent day are of compai atively recent origin (96)^ 
Michaelsen would contest this (106), at any rate as regards the 
more primitive of the geneia known to us But however this 
may be with legard to tliese moie primitive genera, I cannot 
tliink tlmt ihe Palosozoic connections ot Wegener’s hypothesis- 
will assist us in the matter of the distribution, for example, of 
Penonyx^ the last genua to be developed along one of the hues of 
descent, or of Meyascolea^ the penultimate genus along another 
line — botli genera with the inai’ka ot youth strongly impressed 
on them, and both occurring alike iii the Indian and Austialian 
regions , nor would such connections have any bearing on the 
ijuestion, as regaids tlieae and otlier genera, even if they were m 
existence for a long time siibaequeiitly to the Carboniferous. 

BIONOMICS. 

The few and acabteied obaervations on the hioiionucs of Indian 
OhgochtBta may be gathered togetlier undei three headings — ' 
seasonal variations, habitats, and comniensalism. 

(i) SRA.SONAL Yahtationb 

The only observations on variations in numbers of worms found 
at different seasons aie thc»se of Prashad (82) In Lahore there 
are live cliief species — PhereUma liuwayana^ P. liet&rocliaita^ 
P imthuma, Uehdnlua caligindsus^ and H. pa? vus. In the winter, 
which IS comparatively severe, the predominant forms are 
II calufinomam(\. P.pamis; PJiawayana also occurs in numbers 
under flower-pots or logs and stones. In the spiing H. caligmosits- 
diminishes in numbers, and m May is not found at all All three 
species of Pheretima increase during this period; Helodt^lus 
parvm is found along with tlie other worms. Merjuscolex 
maiu'ith is rare, and has only been found in the autumn 

Observations on the period of sexnol niatuntj'- of the Indian 
Microdrili have been made by Mehra (94) and myself (66, 68 a, 
76, 78) 111 Lahore the Naididsa are sexual m the spring, from 

February to May, and not at otlier times. In Agra sexual 
speciinena have been observed in October and November. The 
chfferenccL may be due to the difference in the ehai’acter of the 
seasons; in Agra the rains are abundant from June or July to 
September, the ponds begin to dry up in October, and the cold 
weather appears to be the unfavourable period. In Lahore, 
however, the rains are later and scantier than m Agra, and the- 

n 
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hot weather therefore more prolouged; May, June, and July, 
when the ponds are dry, and the ground baked hard, represents 
the most unfavourable season of the year for pond-hfe , “ whether 
the sexual phase makes its appeal ance m Spring or Autumn, 
therefore, it seems to be a measure of protection against 
approaching adverse conditions ; the ova, quiescent or developing 
slowly within the cocoon, are probably able to withstand such 
conditions better than the adult animal (Mehra, 94). 

Branclhxma sow0*hyi may become sexual in Calcutta m May, 
and Limnodnlxis sociahs has been found sexual m Lahore m 
December and February. In March, however, the large ina3ority 
of these latter worms are found to be headless , and I have made 
the suggestion (67) tliat by the expulsion of the genital products 
the anterior segments of the body ore so much damaged that they 
die and are tlu'own off ; the worms, however, continue to live, 
though it may be doubted if they are capable of regenerating the 
head, and they probably die after a time. In a somewhat similar 
way Mehra finds lu pectinata that the anterior portions of 
the worms, containing the genital organs, separate off as a sort of 
cocoon, while the hinder part of the animal lives for some time, 
but is unable to regenerate and ultimately dies 

(li) Habijat. 

Except as noted below, under Oommensaham, theie is not 
much room for striking variations in habitat among the Oligo- 
chfista. The terresti-ial families — the earthworms — inhabit the 
soil ; and the aquatic families of Microdiih live in ponds, tanks, 
and streams. 

While it would in general be impossible for any of the 
^olosomatidsB, Naididea, or Tubificidee to live out of water, earth- 
worms on the other hand can sometimes adapt themselves to life 
in other media than the earth. The Moniligastridse seem to 
require moiater conditions than any other family of earthworms, 
taken as a whole. They are found only in regions of great rain- 
fall , though m number of species awida is third among Indian 
genera, it has never been able to spread m the drier parts of the 
country. Often the species live in water; thus D. annandahi 
was found in mud below the water in tlie Caven E. ; D, Icempi in 
a stream, under a stone in the water ; i>. rolmsta var. qphidioides 
in swamps and wet ground ; D sappJixnnaoides in very wet black 
mud under turf, D ptlhicudus var. houvnei was foimd among 
roots in damp ground near the outflow of a hot spring ; I) gvandxs 
was found before the rams only at depths of 9-10 feet, but was 
seen crawling about on the surface after ram. Seeing that m 
most species we have no data as to the character of the habitat, 
these facts seem to betoken a much larger proportion pf aquatic 
species than is usual m the genera of terrestrial Oligochseta. As 
a rule, too, dorsal pores are wanting m the family, and absence of 
dorsal pores is usually connected with an aquatic habitat. 

Another genus that inhabits only regions of great rainfall is 
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Penonyon (E. lliinalayaa, Malabar). Here, too, we liave definitely 
aquatic species. P exc^avatiis is often, though not always, found 
in water or in very moist situations — in the leaves of water-plants, 
under stones oi in iiuid by a tank, in the hollows of tiees in 
accumulations of dead leaves and rain-water. P. falvus was found 
an a few feet of water, and some indeterminable specimens of the 
genus were taken from Inll-strearas near ISitong m the Darjiling 
District 

A few other species are aquatic or semi-aquatic ; Oly^liulnliis 
iuhe'iosus lives in canals, ponds, or mud; Ponioscolex coreiliTxivm 
may be found in mud , and HelodriJm parvus has been taken at 
the edge of a stream. 

A number of species of Megascolex and P&x'ionyx have been 
found in rotten wood. A more curious habitat, however, is 
adopted by a number of worms — the bases or axils of the 
lejives of trees at some distance above the ground, thus Liclio- 
gaater holaui siibsp palmicola has been found in the Museum 
compound at Oalcutta at the base of the leaves of a tall palm-tree, 
or, again, at the mown of a palm-tree, a species of Eudicliogaster 
was also taken in the Museum compound at the base of leaves of 
a tall palm-tree; Penonyx arhoncola is found on trees, especially 
m the axils of the leaves, Pevionyx dept essus \vf\A taken at the 
base of the leaves of the sorew-piiie and plantain 10, 15, or 20 feet 
above the ground. A batch of indeterminable specimens of 
Penonyx was found coiled up on the upper or under sides of 
leaves in dense jungle, forming a compact gelatinous mass , when 
touched, these worms spring to life, performing somersaults and 
other acrobatic feats. ParentbeticoUv, it may be mentioned that 
Penonyx saltans is also a very strong little worm , the name 
refers to its power of leaping in the air when touched.” 

(ill) Commensalism. 

Among Indian Oligoohmta it is only certain of the Haididm 
tlrat enter into the loose associations between animals belonging 
to different groups that go under the name of Com men sails in 
The other partners in these associations are certiun freshwater 
Sponges, Polyzoa, and Snails 

The advantages in partnerships of this kind may be either one- 
•sided or reciprocal. In most eases in which Indiau Oligoohoeta 
are concerned, while the worms certainly receive shelter they 
probably do not repay their hosts for their hospitality ; Clicbtog aster 
spongillce^ however, which receives food as well ns shelter from its 
host, appears to play an active part in tlie economy of tlie sponge 
111 which it lives (Animiulale, 50, 107); it “ often occurs in 
enoimous numbers m dead or dying sponges of S. carteri, 
apparently feeding on the decaying organic matler of the sponge 
and assisting by its movements in releasing numerous gemmules 
In BO doing it undoubtedly assists m the dissemination of the 
species.” Species of Ohcetogaster are found in India, as all over 
»the world, in association with freshwater snails. 

Ii2 
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2\ai8 coinimunis is found m Spongilla carteri in fc\^o forms — one 
witii eye-spots and one Avithout. Both forms were found, again 
together, bving freely at Kaeauli; so tliat the absence of eye-spots 
does not seem to be related to the habitat, 

I sub]oiT) a list of Indian Oligochffita that liave been found in 
these and similar associations, and of their partners : — 

CHiceiogasUr annandalei in BphyclaUa fiuvicdiha, 

Ghcetogaster levgalensis in Ephydatia jixivzatilis and 

Spongilla caiteix^ and on several species of water-snails 
of the genus LtmiKBu, 

G]i(xtogaster Ivmncei on a L%mnc&a\ and a wonn 

perhaps belonging to this species was found in Epliydatia 
JluviaUhs, 

CfJicetogasler spongiUce on Spongilla carim^ S denpiens^ 

S craterifo) nm, and on Phimaiella repem var. emm'ginata, 
ClicetogcisUr sp on Plumatella i epens var 

emavginata. 

Specimens of Nais communis var found by Annandale 

in Seistan were living in relatively long mucilaginous tubes to 
which colonies of Lopliopoddla had attached themselves; they 
were found m Lahore m tubes which had probably been abandoned 
by insect larv© The worms have also been found in Spongilla 
cartem, 

Ifais commuma var. cccca in Spoi^giUa cavten 

Paia elingma in SpongxUa carteri and cii 

Phimaiella emarginata, 

JS'axs ohtusa on Plumatella emarginata and 

Phmatdla fimhcoaa, 

P'ais pectinata in SpongiUa carteri 

Eaiapeciinata var. incegualia in Spmigtlla carteri, 

Pnaima longiaeta in Spoiigilla crasaisaima and 

SpongiUa carteri, on Plumatella fraticoaa and Plumatella 
emarginata 

Pristina cequiseta in Spongilla carteri 

P^nstina proboacidea in Spongilla carteri and 

Spongilla crass\aa%ma, 

Priatimipi ohosmdea \ei.v,paraguayensis on Plumatella fruticosa 
and Plumatella emarginata. 

Slavma appendiculata on Plumatella emarginata. 

A different kind of association is that between worms of 
different species — indeed, of different genera — often or usually' 
found living together. The worms may not be particulai’ly 
common — rather the reverse perhaps , so that the associations 
are hardly the result of chance. 

Thus Branehxura aowerhyi and Branchiodrilua aemp^ were long 
ago found together by Beddai'd in the Victoria regia imk in the 
Eoyal Botanic Society^s Q-ardena in Eegent’s Park; Bra^nchiura 
aowerhyi and another species of Branchiodrxhis (B. hortmaia) were 
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found, along with a species of Bero^ living together at Lahore ; 
Branchiura aowerhyi, Branclmch^iLuB liortensis^ Dero limosa^ and a 
Hcsmonais were loimd together by Mehra near Agra. Along 
with the Branchiura and othei worms at Lahore were numbers 
of Limnodrilus sociahs ^ and I received these two M^ornis together 
from the same pools m Kyoto in Japan. 

Tmally, it may be mentioned that Aulo'phoras toidaneims often 
builds the tube in which it lives mainly of the free stiitoblasts of 
Plumatella. “ It apparently makes no selection in so doing, but 
merely gathers the commonest and lightest objects it can find, for 
small seeds and minute fragments of wood as well as sponge 
geinihules and statoblasts of other genera are also collected by it 
I know of no batter way of obtaining a general idea as to what 
sponges and pliylactohemata are present in a pond than to examine 
the tubes of Auloplioriis tonlanensis^^ (Aimandale, 107). 

CLASSIFICATION. 

The classification of the Oligochaeta here adopted is, with modi- 
fications, that of Michaelsen in the Tierreicli (38). For the 
Indian Oligoelimta, the families A^'^olosomatidm, Naididca, Tubi- 
licidtB, Euchytissidro, Momligastridm, Megascolecidm, and Lum- 
bricidjB are recognized , the Lumbncidm here include tlie Qlosso- 
scolecidoB, according to Michaelseri’s later views (87 «) In 
addition, the genus Flircodvxlus is separated from the Tubificidce 
as a distinct family, Phreodnlidro (Michaelsen, Ohg. deutacheu 
Tiefsee-Exp. 1903); and the MomhgastiidsB of previous authors 
become a subfamily, the Moniligaatrinm, m consequence of the 
discovery of the very distinct Syngenodnlus, which becomes 
the representative of another subfamily, tlie Syngeuodidlinae. 

Michaelsen has quite recently (Arch f. Naturgesch., 86 Jnhrg, 
1920, Abt A, 8 Hett) proposed a new classification, as follows . — 

Order OLIGOCH/ETA. 

Suborder AnoHTOLiaooHJETA (setro an indeterminate number per 
bundle ; male ducts opening to the exterior one segment 
behind their funnels). 

Senes Naidvtia (asexual reproduction by regular fission). 

Families JEoloaomatidro. 

Naididse. 

Series Enchytranna (spermathecBB widely separated from the 
gonads). 

Family Eachytraaidfie. 

Series Tuhifioxna (asexual reproduction not occurring ; sper- 
raafchecfiB situated not far from the gonads). 

Families Tubifioidss. 

PhreodrilidsB. 
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Suborder InThooliooohjeta (setse lumbjucine or pericbaDtine ; male- 
porefl not as a rule on the segment behind that of the 
funnels). 

Senes Lunihincidma (male pores on same segment ns that of 
their funnels). 

Families Liimbnculidee. 

Branchi obdellidae. 

Acauthobdellidse, 

Senes Fhreoryctina (male poies on the next to third next 
segment behind the testis segment) 

Famihes Phreoryctidae. 

Alluroididca. 

SyngenodnlidsB 
Moniligas bridge 

Seiies Limibucina (sperinathecal pores, ?. e the female copu- 
latory pores, m number and position not in general 
correlated with the male copulatory poies) 

Fauiihea G-lossoscolecideB. 

Sparganophilidas. 

Microchaetidffi. 

HonnogastridfiB. 

Cnodnlidoe. 

Lumbncidro. 

Senes MegascoUcina (apeimatliecal pore«!, «. e, the female 
copulatory pores, in niimher and position in general or 
primitively correlated with the male copulatory pores or 
prostatic pores). 

Family AcauthodrilidsB. 

Subfamilies Acauthodrihnge 
OctochffitineB. 

Biplocardinse. 

Trigastnnss, 

Ocnerodnlmra 
Family Eudnlidse. 

Subtamilies PareudrilinsB. 

Eudrilinse. 

Family Megascolecidm. 

This scheme is based in part on certain newer genetic con- 
siderations which have hardly as yet had time to establish their 
vahdity, and for the present I prefer to abide by the above 
modification of the older scheme* 
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Key to the Families of Indian Oligochaeta 


(The Indian members of the several families are alone considered in 
the following key ) 


1. Asexual reproduction by lission predomi- 

nates over sexual repioduction 
Asexiuil leprodiictiou does not normally 
occur ... 

2. Oerebrnl ganglion permanently in connection 

with the epidermis , septa foi the moat 
part winiting 

Cerebral ganghoii free m the body-cavity , 
septa present . .... 

8 SpermatheciG in v, apeimuthecal pores in 
groove 4/b j no gizzard . ... 

Spermathecie situated behind Vj or absent 
(if speiniatheciD m t, then a strong 
gizzard present) 

4 Male pores not more than one segment 
behind the funnels to which tliey corre- 
spond . ... 

Male pores inoie than one segment behind 
the funnels to which they coiTcspond . 

6. Two or moj'B gizzards at the beginning of 
the intestine . . 

No gizzard 

C Testes in x, ovaries m xi , male pores on xi , 
spermathecal pores on x ; setro an ludetei- 
imnate number pei bundle 
Testes in xi, ovniiLS in xii, male pores on 
xiij speiinathecal pores on xiii (nppureully 
on xiv 111 the only Indian species) ; ven- 
tral aetre two per bundle 

7 ProatatOH present, male pores on wii, xvni, 
or xix, sep, irate from or opening in com- 
mon with tlio ])rostfttic pores 
Prostates nemJly absent fif present, sperma- 
thecal pores 111 groups of several or of 
several pairs behind teatia Begineiits) , 
situation of male pores navies 


3 . 

[P 40 

.Slolosomatides, 
NaididSB, p. 43. 
EncliytrsBidde, p. 110. 

4. 

5 
7 

[p. 116. 

Honiligastridae, 

6 

Tabificidae, p. 95. 
Phreodrilidae, p 108 

[p 102 

ISegeiscolecidae, 
Lmnbncidse, p. 487 
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Family .EOLOSOMATID.E. 

Small freshwater worms, at most 10 mm long, reprocluoing 
chiefly asexually, by fission Prostommm ventially with cilia. 
Setae m four baucllea per segment, the number m each bundle 
indefinite ; both dorsal and ventra-l bundles with capillary set©, 
and often with slender single- or double-pointed Imoked or 
needle set© in addition- Septa wanting for the moat part, rarely 
septum 1/2 present, gizzard Lateral vascular commissures 
wanting. Cerebral ganghon permanently in connection with the 
epidermis Testes and ovaries (which may fuse, becoming single 
instead of paired) in v and vi respectively; no proper vasa 
deferentia, the spermatozoa being evacuated by the nephi’idia of 
the genital region. Spermathec© 1-3 pairs, in iii-v 

^OLOSOMA Bhlrbg. IS the only genus, with the characters of the 
family. 

I reject the genua Flmropldeps Vnill. Schmaida ( 3 ) described 
m 1861 two small worms, one from Ceylon and one from Central 
America, under the names of JElolosomti term) imi and niacro-^ 
/jaster respectively, which resemble the other species of the genus 
very closely in general form, but diflfer in having no oildrops lu 
the integument, and in possessing a pair of lateral vessels , the 
ahmentary canal behind the stomach is figured as a narrow 
winding tube. These were separated by Vaillant ( 136 ) as a distinct 
genua, PUuroplil^s^ which Michaelsea(38,PZtfi4rop7zZd^«) considered 
uncertain, though he has tid nutted it in hia Indian lists ( 54 , 58 ). 

I have spent some time lu investigating the vascular system oE 
the two species of j^olosoma which occur in Lahore, and I cannot 
heheve that in forms so closely related to the geuus as these 
species of Sclimarda’s must be, there can possibly exist well- 
defined lateral vessels running the length of the body, at some 
distance from the alimentary tube, as shown in Scbmarda's figures. 
I tbinlc there can be little doubt that the intestine oE Scbmarda’s 
figure of is the mid-dorsal portion of the intestinal 

plexus or sinus, or perhaps the outline of the lumen of the 
intestine in a contracted condition ; and that the “ lateral vessels ” 
are the optical section of the sinus on the sides of the gut in a 
dilated condition (the intestine is continually dilating and 
contracting, Stjephenson, 72) With regal’d to the absence of 
oildrops, Beddard (111) has described an u^Solosoma without oil- 
drops, which he supposed to be Leydig^s mveum, but which 
Michaelsen ( 38 ) separates as a distinct species, ^ heddardt, 

jNeither of the distinguishing features of the genus Pleurophl^s 
is therefore in reality such; the genus ought accordingly to 
disappear, and the inadequatelj-deseribed species Urnarium may 
be placed as a doubtful species of Molosoma. 
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The sexual organs have rarely been seen in this genus ; if thev 
are seen to be present in any Indian yEolosonia, the worms should 
be cai'efully lixed and sectioned, and the condition fully described. 

D'lstnlution Lahore, Calcutta, Ceylon Tlie genus has 
probably a world-vwde distribution, nnd will lu all likelihood be 
found m almost all localities in India which iirovide a suitable 
habitat. 


Key to the Indian species of jEolosoina. 

1. Oil drops oriiiige or red jE Kashyapi, 

Oildrops green or gieemsh . . . 2 

2. Setas not disLinguiahablo os markedly of two 

lengths in each bundle ; 7 or 8 ^ vinde. 

Sette in each bundle of two longtlis, the longer 
about double the length of the shorter , 11 .. JE hengalmse. 

1. ^olosoma bengalense Eteph 

1911 Stephenson, Rec. lud Mua vi, p. 204. 

Length (preserved) 1-1 f)inin., diameter 0 2-0 3 uim. Segments 
up to 10 (or possibly more) , n=ll. Proatomiiiin not b^roader 
thau succeeding segments Setie all straight, capillary ; bundles 
consist as a rule of one long and several shortei, the long 
(about 210 p) averaging nearly twice the length of the shorter 
{about 110;^). Oildrops blue-green. Oesophagus sinuous, in ii~iii; 
stomach deep orange, in iv-viii, 

Diatnhuiion Calcutta (Museum Tank). 

2. jEolosoma kashyapi, nom nov 

1009, AHolosoma JieimmohL Stephenson, Mem. Ind. Mus. i. p, 277, 
pi XX, figs C3-r)5 

1913 JEolvsoma hempncln^ Stephenson, Tr, Roy. Soc. Edin xlix, 
pp 748,748. 

Length (maximum, extended and alive) 1*35 mm. ; diameter 
usually about 0*06 mm. Segments of the single animal 8-11, of a 
•chain of two about 14; 9i = 7 or 8. J^rostomiiim large, rounded, 
flattened, broader than the body Setie capillary, straight or 
almost so, 2-6 in a bundle, in length about equal to the diameter 
•of the body. Oil droplets deep orange or bright brownish red. 
Nephndia begin usually behind the first setal bundle, sometimes 
one segment fui’ther back , do not occur further back than the 
seventh setal bundle, and may be absent from one of the inter- 
mediate segments. Ceiebial ganglion markedly indented behind. 

Eemavhs, I at first identified this species with jE 
but have now decided to separate it ou grounds of differences id 
the size and set©, jE, hempriohi is of comparatively large size, 
2-i6 mm. (Lnnkester, describing a form which he calls JE, quaUr- 
narium (119), but which according to both Beddard and Michaelsea 
IS jE, keinpiichi, states that the largest specimens are nearly a 
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quarter of an inch long) ; Yejdovsky (138) describes it under the- 
name ihi enhergit as “ em mit blossem Auge ganz deutlich. 
sichtbares ’Wurmchen”, while my worm was “scarcely discover- 
able by the naked eye in its usual surroundings, and has to be 
searched for witli a lens,” 

According to Vejdovsky, h&^npnchi has 3 longer and as many 
shorter setae in between, the longer in. each bundle , these shorter 
setae are according to the figure about half the length of the 
longer, and alternate with them. Lankester also shows bundles- 
of up to 9 setae, though no regular alternation m length is visible 
in his figure. 

The animal is very haidy in unfavourable conditions, I have- 
used this species in a discussion on the origin ot the vascular 
system (72), and have given a description of the vessels, of the 
ascending ciliary movement in the intestine, of the antiperiataltic- 
contractions of the gut, and of the relation of the conti’actious of 
the dorsal vessel to those of the gut. 

The specific name winch I now assign to this form commemo- 
rates my former colleague in the Biological Department of the 
Government College, lAhore, Professor S B. Kashyap. 

Distribution, Lahore, in standing water 

3 j^oloBoma vinde Stepli 

190? . jEolo&mna sp , Stephenson, Rec. Ind Mus i, p 2S3, text- 
fig l,pl viii, figs 1-4 

1913 Molosoma vmde, Stephenson, Tr. Roy. Soc Edin. xlix,, 
pp 743,761 

Length (living) 3-8 mm. Segments from 10 upwards, accord- 
ing to length of chain, ?i=7 or 8. Prostomiuin rounded, wider 
than the following segments. Setsa 2-6 in bundle, capillary, 
straight, of varying length, on the average equal in length to the 
diameter of the body, the longer of a bundle aometnnes alternating 
with the shorter. Oil-globules pure green, or yellownsli or 
brownish green. Nephndia begin behind the first setnl bundle, 
to the mimber of six or seven pairs in a single animal. Cerebral 
ganglion transversely oval, or with a pair of rounded posteiior 
cornua. 

Bemarhs, In the original description I suggested the identity 
of this form bmdleyx Bedd , but withdrew the suggestion 

subsequently. The points of importance are, however, not quite- 
those which I then brought forward. The principal is the number 
of segmeuts ; Beddard does not state what this is in the original 
account of ^ lieadleyi (109), hut from his drawing it is 16 in an 
animal which still shows no sign of a budding zone, JS, mnde 
\\ould show a budding zone before it reached this size The 
number of nephridia is correspondingly larger in ^ headleyi 
(10 pairs are shovn). In headUp n is probably about 11,, 
though we have no exact information. 
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Beddiivd iii JS. hecuUet/t found colourless oil-bodies ni addition 
to the green oildrops. There are no such bodies in the present 
form, though I found '‘snialler, less defined, somewhat retractile 
particles ot a very faint blue colour, so faint as to be almost 
colourless.’* 

I investigated the vascular system and its relations to the 
alimentary canal in this species in the same way as for 
Icashyain (72) 

Distrihxition Lahore, in standing water. 

Species duhia j^EohsomaUdaxum, 

iEolosoma ternarimn Sclimavda, 

1801 JEoUmmn tmanumj Schmavda, Neue wirbell Thiere, i, 2. 
p 10, pi. 17, hg. Ifid. 

1895 non, Beddard, Munog. p 182. 

1900 Flew ophleps teniaria, MicliBolaen, Tier, x, p 16 

Length 2 6 min. ; diameter 0 5 mm Colour yellowish grey. 
No oildrops in lutegiiinent Prosiomiiim rounded, as broad as 
the following segments. Seim capillary, straight, 3 per bundle, 
shorter than the diameter of the body ; 10 seta-bearing segments. 

Galle, Ceylon ; in standing m ater. 


Family NAIDIDiE. 

Small aquatic worms, seldom exceeding an incli in lengtli. 
Setui usually in four bundles per segment, two dorsal and tw'o 
ventral, dorsal bundles sometimes wanting , number of setm per 
bundle iiideten innate ; ventral bundles wnthoiifc hiiir-setiB, com- 
posed as a rule of bifid crotchets only ; dorsal bundles of varying 
(omposition, hair-setso and single- or double-pointed needles 
being the commonest types. Septa usually well marked. No 
muscular gizzard. Transverse vascular commissures present. 
Cerebral ganglion separate from the integument. Testes in v, 
seldom in vii ; ovaries in vi, seldom in viii ; apermathecm iii testia 
segment Male deferent appaiatua well dilTerentmted, with 
atriuin and male pore in vi (or where tesLes are lu vii, atrium 
and male jiore in viii). The far more usual mode of reproduction 
is the asexual, by fishion. 

Dislrihntion. The family is of wi^rld-wide distribution, and 
doubtless occurs throughout India wherever circumstances are 
favourable. 

The group is an exceptionally fascinating one to study if fresh 
material is available. The animals are all small enough to allow 
of microscopic examination , they are mostly very transparent — 
the Ohfletogasters particularly so — and all the organs (except the 
sexual organs, v. post.) are visible without difficulty in the Imng 
specimen. 
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Preserved inat-erial, however, offers man7 difficulties, nnd it is 
sometimes necessary to relinquish the description or even the 
identification oP spirit specimens ; in any case the examination is 
certain to be tedious and trying to the eyes This is due to the 
fact that the most important characters are usually the setsB. 
These cannot be accurately observed unless they he flat, and 
unfortunately the method of fiattening described m the Intro- 
duction 18 not applicable to preserved material In addition, the 
setfia of preset ved specimens can scarcely be seen if the exonuua- 
tion 18 made in glycerine, because of the comparative opacity of 
the animal; while if the examination is made in balsam, the fine 
details on which so much depends are invisible, owing to the 
refractive indices of setpe and balsam beiug nearlv identical 

It 18 quite certain that a large number of Naididse lemain to be 
described from the ludian region They are nob easily gathei’ed 
by collectors ; they are difficult to see in the mud or on the weeds 
where they live, and unless the collector makes these worms a 
special object they will escape him. In any case, the only really 
satisfactory way of working at them is to obtain fiesb material, 
best done by bringing a quantity of the weeds, mud, or debris for 
leisurely and exhaustive examination in the laboratory , and this 
means that only those localities m the immediate neighbourhood 
of a competent miciosoopist can be thoroughly explored. 

The student who devotes himself to this group is therefore 
certain to reap a rich harvest of interesting forms , for example, 
Lahoie is probably an exceptionally unfavourable place for the 
Naididffl, yet 16 forms, 7 of them new, have been recorded, and 
the list is doubtless not jet complete. This contrasts witli the 
list of Lahore earthworms — six species only, all of them well- 
known and widely-distributed forms 
At the same time it is not to be expected that the aquatic 
worms \\all yield the same interest from a zoogeographical point 
of view as the earthworms , most Indian genera, and many species 
even, are common to India and Europe — indeed, a number of 
genera and species are probably cosmopolitan. Eor this reason 
also it IB necessary to be cautious in describing new species ; it is 
not safe to do this until descriptions of all the species of the par- 
ticular genus from whatever part of the world have been com- 
pared, access to a considemble literature is therefoie essential 
No opportunity should be lost of secm'ing sexual individuals. 
The sexual apparatus is still not known in the majority of the 
Naididse, including some whole genera; when it becomes more 
fully known it will doubtless be of great use in the discrimination 
of species {which depends at present to an undesirably large 
extent on the setal characters), as well as in determining the inter- 
relationships of the several genera. If sexual specimens are 
obtained, they should be fixed for histological examination — some 
at any rate before undeidjaking any examination under the micro- 
scope, in order to obviate possible death or injury The method 
of longitudinal sections is the most satisfactory ; it is practioaUr 
impossible to obtain any useful information about the sexual 



NilDIDiE. 


45 


animals in the fresh condition, as the opaque clifcelliim covers 
over the genital region, and the various organs are therefore 
(except 111 the genus Qluctogaste^') not individually visible. 

The time of appearance oF the sexual organs would also be 
inteiesting In Lahore most or all of tlie species which have been 
found sexual have developed the organs in the spring of the year, 
or at the coiumencemeat of the hot weatlier; the hot weather is 
the unfavourable time for freshwater forms m the Punjab, and it 
seems possible that the ova in the cocoons are batter adapted 
to survive it than the animals themselves. In Agra (United 
Provinces) the autumn appears to be the more usual time 
(Mehra, 94). According to Piguet (133) there is no very great 
regularity about the time when the 8wiss Naididro become sexual. 

A general diagram of the arrangement of the sexual oigans is 
given 111 text-fig 8, and will assist the comprelieusion of the 
generic and specihc descriptions. 



Pig. 8 — Diagram of aeximl orgiiiifl of one of the Naididm at, atrium, 
vl , (.'Utelluin, ?//f)r , sperm inoruliu in apeiin-atw, o, ovary, 
oj , ovarian funnel, os , oviaao , ov,y an ovum , spth , apennatlieoa 
« M., appi m-aiu5 , t , tostia , vd , vas doferaus , 5/6, 0/7, tUa corre- 
fipundiiig aoptu , i, ii, ill, eDc , the Beverol segmenta. 

CeplLallzcUion in the Ufaididce , — An interesting feature of the 
family is the frequent occurrence of ceplializatiou — the differen- 
tiation of several segments at the anterior end of the body to 
form a ‘‘ bead.** Strictly, the phenomenon occurs througlioiit the 
Ohgochoota, since, in all, the first segment differs from the rest in 
not possessing setoe ; but as a rule the condition is carried 
further lu the !NaididiD, not only the first, but also several more 
of the anterior segments being difterentiated from those whicli 
follow. Tins ifl mainly shown in the absence of dorsal setss ; 
often also in a difference between tho ventral setto of the anterior 
eegments and those behind; and sometimeH by differences of 
pigmentation. 

I have endeavoured to bring this condition into relation with 
the mode of asexual reproduction which characterizes the family 
(68). It IS usual to find that the cephalized segments are those 
which have been produced in the budding zone. This is not 
universal however, it is not the case in Ncndium and Pristina^ 
where seven segments at the anterior end are produced lu the 
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ibadcliiig zone, bat cephalization is limited to the first. In the 
majority of oases the rule holds — five segments are produced 
an the budding zone, and five are cephahzed. 

The development of this condition has been somevi^hat as 
folio w^s . — In the primitive condifion there was no zone ot bud- 
•ding — the animals broke in two, and the posterior produced a new 
first segment and prostomram after separation. This soon gave 
.place to a stage in which the new prostomium and first segment 
weie produced befoie division; Bvanchmlnlus s&nvpen illustrates 
this condition. In the next stage a few more new segments 
behind the first aie produced, after separation, the jounger of 
these being posterior ; the number may vary, as in Branchiodrilus 
weiwww, where it has not apparently become fixed, perhaps the 
degree to which these new segments nre finally developed also 
varies in mi&ioni. The next stage is the formation of these 
segments in the budding zone before sepaiation, and the fixing ot 
their numbei ; the number has become fixed in Slaviyia^ but 
apparently they are not always formed before sepaiation (Stephen- 
son, 66); in other genera, however, the full number of new 
segments is present before detachment. These segments are at 
this stage five in number, and differ from the ^est in being less 
completely developed — they want the dorsal set as {Ncm^ Branchio- 
dnlus }iQi ieiisis) A suhaequent stage is that shown by some De) os, 
where the number of new segments is five, but the most posterior 
of these develops dorsal set©, and vential set© of the type of those 
behind (so sometimea B lioriensis), Finally, in istina and 
dtum, there is an increase of the new segments to seven, all ol which 
(except the first) ore completely developed, with dorsal set©. 

Two points must be further mentioned The first is that this 
process of cephalization has talten place more than once in the 
family, we can see ib at work m Bmnc/iiorfnZws,, where ■!?. smiperi 
shows an early stage, B, menom a later, and B liortensis a still 
later. In Farana%s, if Michaelsen is right in uniting the various 
species in the one genus, we have apparently again a number of 
stages, evidenced by the varying degrees ot completeness ot 
development of the budded segments Naxs, again, is not closely 
related to Braneliiodinlus, yet the same stage has been reached in 
Nais as in B, liorUnsia* 

The second is the relation of the budding zone to the position 
of the genital oigana In the family generally these are situated 
in the fifth and sixth segments , and five segments are produced 
in the budding zone In PtnsVma the genital segments are the 
seventh and eighth, and seven segments are produced m the 
budding zone. There seems to be some connection, but what its 
natuie is is nob so easy to determine. The testes and sperma- 
thec© are formed in the last segment which is derived from the 
budding zone ; if the budding zone produced only four segments, 
we might say that the new segments were for some reason 
incapable of developing sexual cells and organa ; but, as it is, this 
will not do. The position of the genital organs differs in the 



OHJETOGASTER. 


47 


•several families of Oligocliiota, while the plienoniona of the budding 
zone IS confinecl to the Naididsa and JEolomnci\ the differences in 
the position of the gonads cannot therefore in general be depen- 
dent on the occur lence and extent of a budding zone. Hence if 
in the Naididffi there is any connection between tlie position of the 
oigans and the extent of the budding zone, it is probably in the 
leverse sense — the extent of the budding zone is dependent on 
tlie position of the genital organs 

The Indian Haidido? have been tlie object of study (Stephen- 
son, 72) in relation to inlestinal respiration; almost all take 
in water by the anus, and pass it forward by means of an 
ascending ciliary action, which is aided by antiperistaltie move- 
ments of the alimentary wall itself. The same phenomena occur 
also in the Tubificidm, but to a much more limited extent , they 
are common in the Polyeliaeta For the theoretical conclusions 
drawn from these phenomena the original may be consulted. 

Kc\j to the Inthan geneia o/Naididm. 


1 No doianl setie . . . , Ch-T3togabtj5II 

Dorsal setic pieaeut ' 2 

2. Gill processes pieseut . 8 

No gill procesatis 6. 

3 Gill pioceaaes doi’ao-liiteial,m anterior part 

ot body . . . Branchiodrilxjs 

Gill proe eases within a biauchinl fossa at 
the anal e\Lreiiiity 4 

4 In addition to gdle, a pair of lililorin palps 

present , . AuLornonus 

No palps 111 addition to the gills . . J)huu 

6, Doi sal setio begin in segment 11 . 6 

Dorsal setea begin in v or vi . ... 7 

Dorsal setto begin m xii-xx, or even further 

back. . .... . . IIjemonais, 

6. ProHtomium prolonged into a long proboscis . Pristina 

Piostomium short . , Naidium 

7. Pro'^luiiinmi prolonged into a long proboscis Stylauia. 

Piostoniium short , . * . . .8 

5 Biidv covered with foreign particles, /ones 

of .sensory pamlloQ present Slavina. 

No Hliontli or foreign particles or sensory 

papillte . . Nais. 


] Genus CHJSTOaASTER Jl, Bm\ 

Small worms, at moat ]6 min. long, nsually fairly stout, tmns- 
parent and colourless, or whitish Proatomium absent or very 
short, merely a roimded triangular projection of the first segment 
above the month No dorsal seise; ventral set® absent from 
seginents iii-v Pharynx large and wide; ffisopliogus short, at 
moat as long as the jiharynx. One pair of transverse commissural 
vessels. Ventral nerve cord extensively perforated lu its anterior 
portion, where there are no distinct ganglia. Testes and ovanes 
(when present as distinct organs) iii v and vi respectively, 
spermatheesa m v. Mostly carnivorous, sometimes vegetable 
feeders. 
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For a general account oE the genus the monographs of Vejclovaky 
(138) and Beddard (31) are uaetul. For reinaika on the Indian 
species of the genus, see Stephenson (53, p. 247) 

The genua occupies an isolated position in the family, from 
which it iMia sepal ated by Vejdovsky (138) as a distinct family, 
but later authors have not followed him The \^orm8 are imme- 
diately recognizable by their transpaiency, ubsence of dorsal 
setEB, and absence of ventral setse on segments m-v. The alimen- 
tary canal is more differentiated than usual in the freshwater 
OligochflBtn ; the large barrel-like pharynx is succeeded by a 
narrow cesophagus, and this by a dilatation which I have called 
the crop ; a second dilatation follows, the stomacli ; and finally 
the mteatine. The amoeboid shape of the cells lining the crop 
sometimes gi\es the idea that in this portion of the alimentary 
canal intracellular digestion may take place (Stephenson, 0, sj^on- 
gilloR and C/ hmrjalensis, 61, 88, 93). 

The absence of ascending ciliary action and antiperialalsis 
in the iiitehtme (both of which are common features lu the 
Naididse), the reduction of the vascular system, the absence of 
complete dissepiments and consequently of sperm-sacs and oviancs,. 
the generally carnivorous habit, the thinness of the body-wall and 
consequent transparency, and the sometimes parasitic or semi- 
parasitic mode of hfe, have led me to argue that the whole genus 
was formerly paiasitic, and that some membeis have returned to a 
free- living existence (72). 

Theie are peculiar appearances m the cerebral ganglion of a 
number of species; granular, refiactile, or pigineuted particles or- 
masses aie present, the significance of which has not been 
elucidated ; they may represent a degenerate sense organ For 
an enumeration of these, cf, Stephenson (53 and 61 ) 

ListrihuUon • Punjab (Lahore; Gmdaspur Dist ) , Berignl 
(Calcutta), United Provinces (Agra), Burma (L Inle), N.W. 
Frontier Pio\ince, "Western Ghats, W Himalayas (Naim Tal). 
The majority of Indian species are parasitic on and in freshwater 
snails and sponges. 

The genua has probably a world- wide distribution ; and having 
regard to the means of spreading of freshwater Oligochatea, it is 
not surprising to find some European species in the Indian area.. 
The occurrence of O annandalet in Burma is interesting, since 
the worm was originally described from Japan, and the fauna of 
L. Inle, its Burmese station, shows Far Eastern nffinitiep. 


Ke^ to the Indian species of Ohsetogaster. 


1 Set© 8 or more in bundle . . . 

Set© 7 or fewer in bmidle , . 

3. Set© 16-17 111 bundle ... . 

Set© 8-12 in bundle . . . , 

3 Length more than 2 mm 
Len^h less than 2 mm.. .... 

4 (Esophagus moderately long 

(Esophagus short or very shoii: 

5 Granulai mass m cerebral ganghon . . 
No such mass in cerebral ganghon . . 


2 . 

3 

C. hengalensts^ 
C 

( 7 . ortentalis 

4 

C. langi, 

6 

C spongiUar 
C annmdmei^ 
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1. ChsBtogaster annaudalei SU;ph 

1918. CJicDtogaak) anmndaleij Stephenson, Rec. Ind. Mua. xiv, 
P 9 

1917 Chiotoyaater annandalei, Stephenson, Mem, As. Soc. Bengal, 

VI, pp 86, 88 

Small, a single individual (preserved) 0'44 mm. long, a chain oi! 
two 0*66-0 89 mm., diameter 0*13-0 175 mm,; n=10 or 11. 
Prostommm well marked, bluntly triangular ; a constriction behind 
the second segment. Setm of ii 70-90 /i in length, 4 or 6 m the 
bundle ; those of other segments 50-60 /ji long, 3 or 2 per bundle ; 
all double -pronged, prongs very fine, the outer longer and more 
curved , iiodulus markedly proximal. (Esophagus short. No 
refractile body m cerebral ganglion. 

Beynaths, The species was“ originally described from Japan, 
where it Mas found m a sponge. 

Dwtmhution Lake Inle, S. Shan States, Burma ; m a sponge, 
Ephijdatia fluviahlis 

2, Chastogaster bengalensis Annand, 

1906 Chatogaster bengalenaiSf Annandale, Jom’n. & Proc. As Soc 
Bengal, i, p 117, text-fig , pi. m, figs 1-4. 

1907. Chatogaster bengalamtSp Stephenson, Rec. Ind. Mus i, 
p 248 

1918. Cnatogaster bmgalmsiSj Stephenson, Rec. Ind. Mus, xiv, 

p. 10 

1920. Chcetogastei' hengalemis, Stephenson, Mem Ind. Mus. vii, 
p. 196 

Length at least 10 mm. when fully extended ; m the preserved 
condition an animal which is preparing to divide measures 1*8 mm. 
or more, the first individual oeing 1 or 1 2 mm. ; diameter up to 
0 38 mm. ; n=10 or 11. Setse in bundles oE 15-17, implanted in 
semicircles ; in ii they are 86-120 /l long, the main portion of the 
shaft straight, the prongs almost equal m length and thickness, 
or the proximal prong slightly tlncker at the base ; position of 
nodulus varies from middle of shaft to frankly distal. Li the 
other segments setco shorter, 60-70 /x long, 1*7 in thickness , 
shaft here also straight for the greater part of its length, distal end 
hooked, proximal part gently cui ved, no regular difference between 
the prongs ; nodulus varies m position, from the middle to 
distinctly distal. Prostomium practically absent ; mouth a large 
circular onfice, veniro-terminal, looking obliquely forward and 
downward. (Esophagus short but distinct. Crop with a layer of 
chloragogen cells on its surface, like paving-stones, with slight 
intervals between tliein ; a ring of elongated cells internally at 
the entrance to the crop, hanging backward into the ci op, perhaps 
amoeboid. A granular opaque mass m the cerebral ganglion. 

Bemarhs, The species is commensal on several species of water- 
snails — Limncea gedrosiana var. rectdahrum, acuminata, chlamys, 
etc. ; and also in the sponges Ejghydatia Jluviatihs and S^ongula 
carUrL 

E 
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I)istT%bution, Calcutta; Lake Inle, Burma; Peshawar and 
Nowshera, N.W. Frontier Province; Q-urdaspur List., Punjab ; 
Satara, W. Q-hata. Outside India recorded from Seistan, E. Persia. 

3. Chsatogaster langi 

1907. Chestogaster punjalensiSy Stephenson, Eec Ind. Mus. i, 
p. 133, pi V, figs. 1-11. 

1916. QustoqasUr pvnjabm&is, Steplienson, Tr. Boy. Soc. Edm. i, 
pp. 740, 744. 

1920 Cluatogastei pw\icibmiisy Mahra, P. Z S p. 457. 

1920 ChcBtogastcr pumahe7isi8j Stephenson, Mem, Ind Mus. vii, 
p 196. 

Length 1-2 mm. , segments 8-21 ; n=8 or 9 Transparent. 
Prostomium short and blunt , head .with a rather bulbous appear- 
ance, the pharyngeal region being rather swollen, the rest of the 
animal of uniform diameter, slender. Setce 6-7 per bundle, in 
length equal to two-thirda of diameter of body in moderate exten- 
sion ; distal prong of the forked end longer than the proximal. 
(Esophagus in segment in, of moderate length, half as long as 
pharynx. One pair of lateral commissures in in. First nephri- 
dium in YU. Cerebral ganglion with refractile body. 

B&inarhs. I noted on one occasion the presence of a few small 
setse m segment lii, — an ancestral reminiscence. 

After examining British specimens of what are undoubtedly 
0. Imigi lu the living condition, I recognize the identity of my 
G, piingahensu with it. 

Distnhution, Lahore , free hving. A common European form ; 
recorded also from Seistan, E. Persia. 

4, Chffltogaster limnsBi K. 

1909 Ch€stogaster limncBij Michaelaen, Mem Ind. Mus. i, p. 131. 
1918. Ckceiogaster limncei ?, Stephenson, Bee. Ind Mus. xiv, p 9. 
1920. Chcetogaster Itmtiesij Stephenson, Mem. Ind Mus. vii, p. 195. 


1884, Chatogaster limncBi, Vejdovsky, Monog. p. 36, pi. vi, 
figs. 16-18. 

Length of a single individual up to 2 mm., of chains up to 
6 mm. 'Whitish in life, much less transparent than other species 
of the genua. Prostomium forming at most a feeble and mdistinct 
projection. Setse 8-12 per bundle, those of ii somewhat longer 
than the rest; terminal prongs almost equal and parallel. 
(Esophagus very short, scarcely distinct. Contractile vascular 
commissures of the oesophageal region dilated as hearts. 

EemarJrs, Michaelsen’s definition of this genus m the ‘ Suss- 
wasserfauna Deutschlands ’ (124) is wider than that given above. 
He there allows a very great variation in the number and size of 
the setae, “the extremes being, on the one hand, 14-20, those 
of li ca, 118 /x long, and the rest ca. 79 /a, and on the other hand 
6-8 in bundle, length of those of ii 69 /*, of the rest ca. 60 /a.” 
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The definifcioQ would iilmosfc molude C, hengalensis, lu the 
Tierreieh volume the same author gives the number of setae per 
bundle as 8-12, as I have done above. 

The identification oE the worms which I examined from the lulo 
Lake remains doubtful, even after a comparison with an actual 
specimen of G, hmtim from Europe The worms I examined 
were in a tube with 0. aiinanclalci, and were taken from the 
sponge Ephydaha Jlimaidis The species has not previousl3’' been 
recorded from a sponge. 

Piguet ^134:) remarks that the much inferior transparency of 
this worm is due to its mode of life — parasitic on, or in the 
respiratory chamber of, freshwater Molluscs 

Distrihniioii l^aiin Tal, W. Himalayas (Dr. Annandale informs 
me that these specimens were found on a LimnmcC) , ?Iule Lake, 
Burma (on Epliydatia jluviaiiks). This is a widely distributed 
European species, commensal on or parasitic in freshwater snails. 

5. ChsBtogaster orientalis Siepilu 

1907 Chcdtogaste) pollacidm^ Steplieuaoii, Rue Iiid, Mus i, p. 237, 
text-Iigs 2-0, pis iK-x, %3. 1, 3-10 

1910 Climtogastei onentiiliA^ Slepheusou, Rec Ind Miie. v, p 08, 
text-fig. 4, pi VI 11 , figs 3-4 

1913 ChiBloyaste) oneyitalif^^ Stephenson, Tr. Roy Soc. Ediu 
xhx, pp 740, 744, 764 

1920 Ch€Bto{iaste} onentaliBi Molira, P Z S, p 457 

1922 Choibofjaster oi ientalis. Stopheiiaon, P Z S p 109, text- 
figs ’l-O. 


1909. Choitogaitor onentalis^ Stephenson, Rec Ind Mus. lii, 
p 107 

Length of a chain 5-10 mm. or more \ segments 11 upwards , 
wmS. Transparent. Prostommm vestigial, the mouth reaching 
to the tip of the snout. Seta) 6-7 per bundle in ii, 2-6 m the 
remaining segments; double-pronged, the distal prong being the 
lougei, both equally thick at the base ; setiB of ii 0 14 mm. long, of 
other segments about 0 11 mm. Oesophagus short, in hi Eirst 
nephridium m vii Cerebral ganglion contains a diu’k granular 
mass. No definite gonads, sexual cells produced by proliferation 
oE peritoneal opithelium in various parts of the body ; no sperm- 
sacs or ovisacs , male funnel in v, vas deferens dilating to an 
oval atrium lu vi , ohtellum Jv-Jvu=2. Penial set© (text-fig. 9) 
shorter, stouter and fewer (3 per bundle) than the normal, with 
a single point, quite blunt ; uodulua very large, near distal end. 

Jimaihs, The species is carnivorous, devouring small Crustacea, 
Rotifers, small Nematodes, Ciliates such as Paramcecium^ and 
other small worms ; they will attempt to swallow animals much 
larger than themselves, , a dead fly. 

I have described the vascular system and its relation io tlie gut 
in this species in some detail (72), and also the peculiar mode oP 
origin of the sexual cells (98). 

J)istnhiitio)i, Lahore, free living ; also recorded from Tibet. 

a2 
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6 Ch 80 togaster spongillaB Annand. 

1906. Ch€Btoga8te) Annandale, Journ & Proc Ae. Soc. 

Bengal, li, p 188, text-fig 1 a. 

1907 ChiBtogaste} spongilleBy StephensoHj Rec. Ind Mub i, p 248. 
1911. Chc&togast&r Stephenson, Rec. Ind Mus vi, p 206, 

text-fig 1 

1920 Ch<Btogast&i' Bpmqill<By Stephenson, Mem Ind Mus yii, 
p 196. 

Length, of hving and nob budding animal 1 mm., of chain of two, 
pre8erved,upto0*7mm ; diameter 0*16 mm , segments 11 upwards; 
71=8. Transparent. Prostomiiiin small. Setae of ii (text-fig 10), 



Pig. 10 — Chaiogasier ^ongdla Annand. , 
setro of segment ii , X 890 

Tip to 6 in number, 90 g. long ; of other segments 3, 4, or 5 m 
number, 60 /x long , prongs of setae unequal, the distal longer and 
often thinner , nodiilus proximal to middle of shaft. CEsophagus 
short; no chloragogen cells on crop. Cerebral ganglion with 
spherical granular mass. 

Bemarlcs, The animal feeds on the organic ddbris of the decaying 
parts of sponges, and is not found in the healthy growing parts; 
it no doubt helps in libeiating the gem mules. It progi-esses by 
wriggling. 

Tlie ventral nerve cord shows more distinct ganglionic aggre- 
gations than in some other species; the appeamnces of the 
epithelium of the crop suggest intracellular digestion. 
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Distnhution, Calcutta, lu S^ongilla mrteii and S, decqnens^ and 
on Plumatella repens var. emarginatai Khandala, W. Ghats, m 
SpongiJla crateriformis. 

ChaBtogaster sp. 

1906. ChcBtogaster sp., Annandale, Jom*n. & Pvoc. As. Soc. Bengal, 

n, p 189, text-fig, 1 b. 

1907. diretogaater sp , Stepbenson, Bee. Ind Mus i, p. 248. 

Length 2-3 nim , n = S ov 9. Anterioi* end somewhat trun- 
cated. Setoo arranged in semicircles, as in (7. heiigalensis Buccal 
cavity deep, pharynx short, oesophagus short. Pirst nephridium 
in vii, larger than the rest. Cerebri ganglion contains a densely 
pigmented mass (? eye) 

A S2}ecies inquirenda. The food consists, in part at least, of 
Protozoa which are abundant on the surface oE the zoarium of the 
Polyzoon on which it was found. The eyespot is piobably 
comparable with the refractile bodies in the cerebral ganglion in 
some other species , these bodies may originally have been eyes, 
and may have lost their pigment and become vestigial since the 
genus took to a parasitic or commensal life iii the cavities of other 
animals 

Calcutta ; on the surface of Plumatella repens var. emarginata. 


2. Q-enus NAIS Midl,^ em. 

Prostommm well developed, simple, rounded. Hinder end 
simple. Dorsal aetos beginning in vi, with rnoderatoly long hair 
setm, at most twice ns long as the diameter of the body, not 
specially elongated in any segment ; and needles, witli simple or 
bifid or rarely ctenate point. Ventral bundles of double- pronged 
crotchets, tlioae of ii-v almost always longer and thinner than 
the rest. Clitelliiiu including segments v-vii Testes in v, 
ovaries in vi, male funnel on anterior face of 6/6, vas deferens 
leading to a dilated atrium in vi ; male pores in \i, sperm-anc 
formed from septum 5/6, ovisac from 6/7, both single, the sperm- 
sac extending bock within the ovisac ; female funnels in hinder 
part of vi. SperiniithecEe m v, consisting of ampulla and muscular 
duct. Penial setm near male aperture, 2-5 in bundle. 

This 18 perhaps the most numerous genus of Ihe family, and 
will no doubt be found in most parts of India when the fresh- 
water fauna has been more completely investigated. 

The discrimination of species rests mainly on the characters of 
the setSB, and in any description it is therefore necessary to 
examine these with the greatest care ; the chief points to which 
attention should be directed are mentioned in the Introduction, 
and may be seen in the following diagnoses ; especial importance 
attaches to the dorsal needles, the points of which should be 
examined with the oil immersion lens. The position of the 
nodulus seems in some species to vary in the several sette of the 
same ventral bundle according to a definite rule (Stephenson, 77). 
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Distribution, N.-W. Frontier Province (Peshawar) ; Punjab 
(Lahore, Kasauli); United Provinces (Agra, Lucknow), Bihar 
(Sirs 1 ah) ; Calcutta and environs; Bombay; W. Ghats (Khaii- 
dnla) , Central India (Gwalior) , Central Provinces (Saiigur, 
Pachmarhi) , Barkiida I. ; Travancore (Bheemanngar) , Ceylon 
(Fandy). Uoiibtleas the genus exists throughout India, 

A common European genus. 

Key to the Indian s^peiyies o/Nais 

1. Eyes present ... ... 2 

Eyes absent ... .4 

2. Dorsal needles 2-4 in bundle, single-pointed . . N obtitsa 

Dorsal needles 1-2 in bundle, double-pointed 3. 

3. Prongs of dorsal needles comparatively long, of 

about equal length, set at an acute angle to 

each other . . . , , , N, ehnguis 

Prouga short, inconspicuous . K communis var. 

yun^jabemis, 

4 Dorsal needles pectinate , N, ‘pectvnata 

Dorsal needles double-pionged 6. 

6, Stomach present , prongs of dorsal needles short 

and inconspicuous K coininunis var. 

cesca. 

No stomach; prongs of dorsal needles fairly 

ebvioua 6 

6. Segments of the single animal few, about 18 . N ravipnsis 

Segments of the single animal comparatively 
numeious, about 30 or more ... . * 7 

7 Inner (proximal) prong of dorsal needles the 

longer N pa 7 agunye7ms 

Pi’ougs of dorsal needles equal in length . . , . iV. p>(iraguaye 7 ms 

var (sqiiahs. 

Outer (distal) prong of dorsal needles the longer 8 
8, Outer (distal) prong of anterior ventral needles 
(segments u-v) nearly twice os long as the 

proximal . . N pai'aguaijenm 

var harhud&isis. 

Outer (distal) prong of anterior ventral needles 
only slightly longer than the proximal ... N, gwalm ensis 

Carter (2) described a form which he called Kaxs fxjisca from 
Bombay, This is included by A. G. Bourne (19) in a systematic 
account of the Naidides. Michaelsen omits it altogether from his 
lists of Indian Oligochesta (64, 68), though he had previously 
included it doubtfully under N. josince m the Tierreich volume (38) 
The particulars given by Carter do not permit the identification of 
the worm , it cannot, howevei , be JK, which has bifid needles 
m the dorsal bundles, since JK. fusca has only capillary setflB there 
Schmarda (3) described a Kau caudata, which is thought by 
Michaelsen (38) to be possibly a Dex^o, Schmarda however 
recognizes Der^o ns a separate genus, with gills, and would have 
referred hia worm to it had there been anything to remind him of 
it. Kais caitdaia is probably a Nats with a small rapidly formed 
and narrow, newly budded tail. It was found at Kandy in Ceylon. 
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I. Nais communis Piguet. 

1900 Nats co7nmuni&^ Pip^et, Rev, Suiase Zool. xiv,p 247, pi x, 
fig. 9, pi. XI, figs. 14-17 and 19, pi xu, fig. 11. 

a. var. punjabensis StepK 

1909 Nan vai mhihs var. punjabefims^ Steplienson, Mem Ind. Mus 
1 , p 266, text-figs. 1-3, pis xv-xxii, figs. 1-21. 

1909 Nats communis var pftmjabemiSi Pigiiet, Rev. Suisse Zool 

xvii, p 198, lext-fig 

1910 Nais variahilia var pwijahensiSy Stephenson, Rec. Ind. Mus 

V, p 00, pi viii, figs. 1-2 

1910. Nais communis vox puniabenm^ Stephenson, Rec Ind. Mus 
V, pp. 237, 239, 240, pi xi, figs % 4. 

1913. Nats oommvms vm punjahensiSf Stephenson, Tr Roy Soc. 
Edin. ilix, pp. 737, 744, 768. 

1916 Nais communis var. punjah&nsis^ Stephenson, Tr. Roy. Soc. 
Edin 1, p. 780 

1918 Nai^ communis yiLx. punjabensis^ Stephenson, Rec. Ind. Mus. 
XIV, p. 12. 

1920. Nais communis var pmjahensis^ Stephenson, Mem. Ind. 
Mus. vii, p 196 

1920. Nats communis vox Mehia, P. Z S. p. 467. 



a 

Pig. 11 — oominunts var. punjabensis ; a, ventrd seta of an anterior 
bundle , h, Tontral seta of a posterior bundle , o, dorsal needle. 

Length 2-14 mm., average length of a single individual 6-6 mm 
Colour light grey^ with irregular light brown pigmentation over 
the most anterior segments. Segments 18-32, often about 26 ; 



56 


NAIDIDJB 


n = 1^16. Eyes present Prostomium short, rounded. Ventral 
setae usually 3^ in a bundle, extremes being 2-7 , those of u-v 
(text-fig. 11, in length 86-96/4, the distal prong one and a halt 
tunes as long and half to two-thirds as thick at the base as the 
proximal, shaft thinner and leas curved than m the more posterior 
bundles, nodulus proximal (usually onlv sLghtly so) , set® of the 
remaining segments (text-fig. 11, 5) 70-80/4 long, or more m extreme 
cases, moderately stout, more curved than the antenor ones, distal 
prong shghtly longer than the proximal and about half os thick at 
the base, nodulus distal. Dors^ bundles of 1-2 hair set® and 1-2 
needles, the length of tlie hairs at most equal to the diameter of the 
body; needles (text-fig 11, c) average about 60/4 m length, are 
slightly sickleshaped, with a finely forked distal end (the loiking 
may apparently rarely be absent), and an indefinite nodulus about 
one-third of the length from the distal end Body-cavity wiili 
many corpuscles, which may be of two kinds, white and brown. 



Fig 12 —NaiB commium Piguet var. pmjCLbe7i8fi9 , penial setro 

Stoniacli in vii or viu or vii and viu. Cerebral ganglion deeply 
indented behind, less deeply in front. Male funnel of fair size, 
turned backwards into the mouth of the eperm-sac , ectal part of 
vas deferens covered by “ prostatic " cells, atrium approximately 
sphenoal, ejaculatory duct short, opening into a slight depression 
of the surface. Ovisac includes the sperm-sac. Ampulla of 
spermatheca at maturity a large thin-walled sac extending back 
into vii, contained within cavity of sperm-sac ; duct not marked 
off externally, but lumen suddenly contracts to a fine tube with 
thick walls. ClitelJum v-vu. Pemal set® (text-fig. 12) 90 /4 long 
2—3 in bundle, stout, shghtly bifid or with single blunt point. 

^ RemarTcs, The nomenclature of this form has given some httle 
difficulty. I at first named it N, varialilis var. jpmQobenais^ on 
account of the similarity of the set® to those of N, variahilU 
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P]gU 0 t ; but an examination of the genital system by Piguet, and 
independently by myself, showed that the present loim was 
closely allied to communis. See the discussion in Piguefc (56). 

The diffeiences of this var. from the tyjie form of the species 
are as follows . — In the type form the whole body is yellowish red 
or pale brownish ; the prostominm is fairly long, twice as long as 
broad at the base ; all the ventral setm have a markedly longer 
distal prong ; in the dorsal needles the forking is very easy to see 
(which IS not at all the case in the var. punjahensis\ and the 
prongs diverge almost at a right angle; the spermatheca does not 
appear (from the figure) to be contained in the sperm-sac m 
segment vi, as it is in the present form. 

The thornlike projections on the dorsal hair set® described in 
the original account of the worm are, as suspected by Piguet, a 
crjrptogamic grow'th. 

The worn has been found inhabiting tubes, probably abandoned 
by insect larv® ; specimens found by Annandale in Seistan 
were living in relatively long mucilaginous tubes, to which 
colonies of the Polyzoon Lopho^cdella had attached themselves. 

I have used this form in an account of antiperistalsis and 
reversed ciliary action in aquatic Oligochmies, nnd liave studied 
the relations of the contraction of the dorsal vessel and of the gut 
to each other (72). The relations of the nodulua in the set® of 
the same bundle are explained m (77). 

IhstTihuUon Lahore, Peshawar; Kasaiili, W. Himalayas, Agra; 
Khandala, W. Ghats , Bheemanagar, Travancore (in Sjoongtlla 
carien). Also in Seistan, B. Persia. 

The type form of tlie species has been found as far apart as 
Patagonia and Switzerland. 

6, var. caeca Steph. 

1910 Nai8 co7n7mmi8 var cceca, Stephenson, Eec. Ind Mus v, 
pp. 286, 288, pi, xi, fig 3 

1918, Aaw co7iimvnis var. cceca^ Stephenson, Eec. Ind. Mus. xiv, 

p 12 

Length about 2 mm. ; segments 24-27 No eyes. Ventral 
sotoB m bundles of two or three througlioiit ; those of n-v (text- 
fig, 13, «) in length 80-94 /x, distal prong with slight swelling at 
its base and hence somewhat clawlike, one and a quarter times as 
long and about two-tinrds as thick as the proximal; from vi 
onwards (text-fig. 13, b) 71-87 p long, distal prong about equal to 
proximal m length but only about half as thick at the base. Dorsal 
set® regularly one hair and one needle per bundle ; the hair set® 
equal to about three-quarters of the diameter of the body (pre- 
served) ; the needles (text-fig, 13, o) 63-58 /jt long, shaft straight 
or nearly so, prongs short, equal iu length, one thicker than the 
other at the ]3ase. 

EmarJes, The specimens were found originally along with others 
of N. commumsYar, punjabenstg^ of which this is really a variety — 
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a variety of a variety. The essential point of difference is the 
absence of eyes. As the specimens were taken from a sponge, it 
might seem possible to correlate the absence of eyes with the 
absence of light; but this latter would hardly be sujB&ciently 
marked to produce such an effect, and moreover specimens of the 
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Fjg IS — commwm Piguet yar. cmoa, a, ventral seta of an anterior 
bundle , d, ventral seta of a posterior bundle , e, dorsal needle. 

more normal form, with eyes, were obtamed from the same sponge. 
So, too, in Kasauii the two forma occur together, but here both 
live freely. 

Di8tn.huhQn, Bheemanagar, Travoncore (in Sp(mg%Ua carUri ) ; 
Kasauli, W. Himalayas, 

2 . Nais elinguis Midh^ Orst. 

1909. eh^i^iiBf Michnelaenj Mem. Ind. Mus. i, p. 181. 

1908 JVazs elinguia, Michaelsen, Jahrb. Hamb. wiss. Anst, xix, 
P 176^ fig 4. 

1906. Nau ehnguis, Piguet, Rev. Suisse Zool. xiv, p 241, pL x, 
fig 8, pi. El, figs, 8-13, pi. XU, fig 10. 

Length of chains 1‘2-10 mm., of smgle animals 2^-8 mm. 
Segments of a single animal 16—37 ; »=12 to 21. Colour a clear 
brown. Prostomium short, roundly conical. Eyes present. 
Ventral bundles with 2-6 biffd crotchets, distal prong longer and 
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thmner than the proximal, all similar in form, but those of u-v 
a little longer than the rest, and with nodulus almost median, 
those of succeeding segments with nodulus distal. Dorsal bundles 
with 2-3 almost straight needles, nodulus rather more than a 
quarter of the distance irom the distal end, tip slightly curved, 
ending in two fine prongs, which diverge only slightly, both fairly 
long, the outer or distal slightly longer ; and 2-3 fairly stiff hair 
setae, m length about equal to the diameter of the body, three 
times as long as the needles Q-ut gradually widening in vii 
Vascular commissures of i and ii mostly aiinstomosiiig, those of 
ni-v mostly independent. Male tunnels turned backwards into 
the neck of the sperm-sac , vas deferens covered with prostatic 
cells, atiium lounded, with thick and muscular walls. Penial 
set© 4-5 m number Sperm-sac contained within ovisac. 
Ampulla of spermatheca thiii-w ailed, duct one-third the length of 
ampulla, with thick walls and nanow lumen. 

Remarks Micliaelaen records this species from Lahore , tliese 
Lahore specimens were sent by me to him , as I had never found 
this species in or near Lahore myself, I was inclined to believe 
that the specimens that actually leached Michaelsen were the 
ordinary Nais of Lahore — R, commums var. 'punjahens:is. Di. 
Anuaiidale lundly sent all the museum specimens labelled Na%s 
elingms for me to examine , I found the specimens from Lahore 
to be, as I supposed, N, commums var. punjahmsisy but those from 
Calcutta were N el%nyu\s\ about those from All pur 1 am very 
doubtful The determination of Naididte from spirit material is 
full of pitfalls ; and tlie older diagnosis of iT. elvagms has been 
shown by Piguet (133) to cover at least three species — N, elingiits, 
JN, variabihs^ and N. commums — all of which have double-pointed 
needles in the dorsal bundles. 

Distnhutwn, Calcutta, in Spongilla cart&i^ ; ? Alipur, near 
Calcutta, from colonies of Flumaiella emarginata, “Widely spread 
m Europe. 

3. Nais gwalioreuBis Stepth, 

1920, Nats giodtiovensiSf Stephenson, Mem. Ind Mua. vii, p. 198, 
pi. uc, figs 3-4, 

Length 2*7 mm ; diameter 0*25 mm. Segments 29 in the 
single animal Prostomiuin bluntly triangular. No eyes. No 
stomachal dilatation. Dorsal bundles usually of one hair and one 
needle, sometimes two hairs ; the hair usually rather shorter than 
the diameter of the body ; needles (text-fig. 14, c) ca. 46 p long, 
bent at a very obtuse angle distal to the middle, the distal seotiqn 
being slightly curved , length of distal section to that of proximal 
section : 2 • 3 ; tip bifid, angle between the prongs moderately 
wide, outer prong slightly the longer. Ventral bundles behind 
segment v (text-fig, 14, a) 4 or 6 in bundle, 45-63 fi long and 
2*6 thick ; nodulus diatsJ , prongs equal m length, outer only 
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Lalf or two-thirds as thick as inner. In segments ii-v (text- 
Bg. 14, 6) the slmft is thinner and straighter, the nodulus at the 



Fig 14 — gwciltare?i8i8 Steph , a, ventral seta from a posterior segment , 
b, ventral seta from an antenor segment , c, dors^ needle X 1100. 

middle or slightly proximal, the outer prong is slightly longer, 
thinner and more hooked than the inner 5 4 set© m a bundle, 
length 50-56 /x., thickness only 2 /a. 

Ih8t7%bution, Q-walior, Ceutial India 

4. Nais ohtusa (9eiv ). 

1909. Nais obtvsa, Miclioelsen, Mem. Ind. Mus. 1, p 131. 

1906 Nms ohttisaf Piguet, Rot Suisse Zool xiv, p, 284, pi. x, 
figs 2-4, pi. XI, 6g. 6, pi xn, fig 8 

Length of chains 3^-6 mm , of single individuals 3-5 mm. 
Segments of a single animal 25-33. Colour of the anterior part 
yellow to brownish yellow Prostoraiiini faii-ly long. Byes 
present VenlTal set® 2-5 per bundle ; those of li-v slender, with 
rather longer and finer distal prong and nodulus proximal , those 
of the following segments shorter, about three-quarters as long as 
the former, thicker, more curved, prongs about equal in length 
but the proximal about three times as t&ok as the distal, nodulus 
distal. Dorsal bundles with 2-4 single-pointed needles with 
nodulus slightly distal, and 1-3 stiff hair set® about twice as long 
as the needles No vascular commiBSures m segment i ; those of 
li-iii usually with a common origin from the dorsal vessel, those 
of iv and v independent. Male funnel large, vas deferens covered 
with proatatic cells, atrium globular, ejaculatory duct narrow, 
male pore on rounded papilhi. Penial setes 2-3 m number. 
Eetal region of spermatheca with thick and muscular walls, about 
one-third the length of the whole (empty) organ, marked off from 
the ampulla by a constriction, below which it is swollen ; ampulla 
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when empty an elongated sac, narrower behind, when distended 
invades the dorsal regions of neighbouring segments. 

Distribution Lucknow ; Calcutta, from Plumatella fi'uticosa and 
P. eniavginata in a tank at the Zoological Q-ardens. A common 
European form 

5. 19’ais Paraguay ensis Mxch 

1909 iVhitf Micliaelsen, Mem Ind Mus p. 131. 

1009. Nms paraguayeiisiSy Stephenson, hlem lud Mus. i, p 263, 
pi. xvii, figs 22-24. 

1920 Nais Stephenson, Mem Tnd Mus. vii, p. 197, 

pi fig 1 

1921 2fais paraguayenaiSy Stephenson, Bee. Lid. Mus. xxii, p 760. 

1906 Nais paraffuayensiSy Michaelsen, Zoologica, xviii, Heft 44, 
p. 864, text-fig 

Length of single animal 3*6-14 mm. preserved; Indian specimens 
may be as much as 20 inm. living and extended; diameter 
0*2-0 3mm. Segments 29-106 Colour light orange. Proatomiutn 
short, rounded Anus directed dorsal )y No eyes. Ventral setal 
bundles with 3-6 crotchets, those of n-v scarcely thinner than 
the rest, with distal prong slightly longer than the proximal, and 



Pig, 16 . — Nais ^paraguaycnsis Mich , 
dorsul needle. 

both of the same thickness or the distal thinner ; in the remaining 
segments distal prong of equal length with and thinner than the 
proximal Dorsal bundles with 1-2 hair setm and 1-2 needles ; 
the hairs simple, their maximum length equal to diameter of body 
(0*3 mm.), needles (text-fig. 15) slightly sickleshaped, closely 
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applied to the base of the liaira, 60 fL long and 4 thick, with 
faint nodulus distal to middle, tip with two prongs of considerable 
size at an acute angle, pronnial rather curved, almost twice as 
long and twice os thick as the distal which is almost straight. 
Ooelomic corpuscles present. No stomach. Vascular commissures 
plexilorm. 

Bemarks, The speaes was found originally, as the name implies, 
m Paraguay , it furnishes au instance of the wide distribution, and 
hence valueleBsness for zoogeography, of these small freshwater 
forms. 

The Indian specimens have been much larger than the original 
ones from Paraguay, and have had many more segments The 
hinder end of the body in these long Indian norms shows a 
considerable length of rapidly produced new segments. Piasiou 
has not been observed , possibly the worm fragments, without 
previous formation of a budding zone, and regeneration of the 
portions takes place subsequently (Stephenson, 96). Irregularities 
may occur in the shape of the dorsal needles (text-fig 16) 

BistribuHm in India • — Calcutta (Museum Tank) , Sirsiah, Bihar ; 
Lahore ; Q-walior, Central India ; Pachmarlii, Central Provinces. 

a. var. ©qualis 8teplb, 

1920. Nats ^fayaguayensis var. aqualiSj Stepheuson, IMem. Ind. 

Mus. vii, p. *197, pi. IX, fig, 2. 
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Pig 18. — iVcfa pa/i'amtai/ensis Mich, 
TOT hm KiideihBis j clowal 
needle X 800. 

o 

Pig 17 — Nais paragiuiymm Mioh. 

Tar aq\iQl'U\ dorsal needle 
X ca 1200. 

Length 3'6 mm. (preserved) ; diameter 0-23 mm. Segments 34. 
Proatomium moderately large and long. Dorsal bundles of one 
hau‘ and one needle seta ; prongs of needle (texfc-fig. 17) equal in 
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length. Por the rest appears to be essentially as for the type 
form (the material was scanty and not perfectly satisfactory). 

Butrihution. Saugor, Central Provinces. 

h. var. barJoideiisis Steph. 

1921. Nai8 paragxmjenm vai*. haihudensis^ Stepheuaon, Rec Ind. 
Mua xxu, p 761, pi xxviii, fig 1. 

Length probably about 5 mm Anterior end rather bulbous. 
No eyes No stomachal dilatation. Segments 31-33 plus a 
posterior zone of small rapidly produced segments. Dorsal setsB 
in bundles of two or three needles and two or three hairs , the 
hairs rather shoi ter than the diameter of the body; the needles 
(text-fig. 18) 94 p long, with shght sahre-like curve, nodiilus one- 
third of the length from distal end, tip bifid, the prongs at an 
acute angle to each other, the outer slightly longer. Ventral 
needles ot segments n-v four per bundle, 100 p long, nodulus 
proximal, distal prong nearly twice as long as proximal, and of 
about equal thickness In the remaining segments 4-5 per bundle, 
length 90 /i, nodulus distal, prongs equal, the proximal one and 
a half times as thick as the distal. 

EemarTcs. The difference of this variety from the type of the 
species 18 considerable, and it is only the existence of the vai. 
cequalis as an intermediary that permits of its inclusion in the 
same species. Indeed the difference m length of the prongs of 
the anterior ventral needles may still ]usti£y its separation. The 
large number of rapidly produced posterior segments is, however, 
suggestive of a relation to the type form ot the species. 

Bxstnhutxon. Barkuda Island, Chilka Lake 

6 Nais pectmata Buph 

1910 JVaw pecti'iiataj Stepheason, Rec. Ind. Mua. v, p. 236, pi. xi, 
fig 1 

1920. Nais pecUnttta, Stephenson, Mem. Ind. Mus vii, p. 198 

Length of single mdividual (preserved) about 2 mm. Segments 
27-31. No eyes. Prostoinium well maiked, conical with rounded 
tip. Ventral setae of ii-v (text-fig 19, a) three per bundle, 56 p 
long, thinner and leas curved than those of following segments , 
distal prong one and a quarter times as long and about half as 
thick as the proximal, both prongs comparatively sliort, slightly 
swollen near their bases, nodulus proximal ; those ol: the remaining 
segments (text-fig. 19,6) 2-6 per bundle, 61-56/4 m length, the 
longer ones towards the hinder end of the body, distal and proximal 
prongs equal in length, the proximal fully twice as thick as the 
distal, both with a slight swelling at the base, nodulus distal. Dorsal 
setsB in bundles of one hair and one needle seta ; the hairs smooth, 
about equal m length to the diameter of the body , needles (text- 
fig. 19, u) 56/4 long, shaft slightly siekleshaped in its distal third, 
-tip pectinate, the outer prongs on each side the strongest, the 
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latormediate prongs fine, 2—6 in number, nodulua indistinct, 
resembling a slight angle m the shaft at the junction of middle 



Fig 19 — jVaM peetinata Steph, , a, ventral seta from an anterior bundle ; 

6, ventral seta from a poeterior bundle, o, dorsal needle, rf, e,/, 
irregular shapes of the tip of dorsal needles 


and distal thirds; occasionally irregular forms with partial 
webbing between the teeth (text-fig. 19, cZ, e,/). No stomach. 

DisirxhuUon Bheemanagar, Travancore (m S^mgilla carten ) ; 
Q-walior, Central India. 


06 . var. iii80q.ualiB Stejpi. 

1011. Nats pectxnata var. tnagualts, Stephenson, Eec. Ind Mub. yi, 
p 208, text-filg. 2. 

1920. Nats pectijiata yar. vnaiqualts, Mehra, P Z S pp 467, 468, 
text-figa. 1 A, 2. 

Length as for type form (preserved) ; or 8-10 mm., even 
(extended) 15-18 mm. living. Segments 40-95. Ventral setae 4-6 
per bundle, ca. 100 fju long m the anterior (u-v) segments, 90 /a in 
the remainder, or (in other specimens) 60-66 fi long throughout ; 
in the anterior group distal prong one and a half times as long 
and two-thirds as thick as the proximal ; nodulua only slightly 
proximal in anterior and slightly distal m posterior group. Dorsal 
bundles may contain one hair and two needles, or two of each, but 
usually one of each ; dorsal hairs 300-330 /x long, or one may be 
more than double as long as the other — 260 and 100 , in sexual 

specimens begin in viii or ix ; needle setee (text-fig 20) ca. 110 fx 
or (in other specimens) ca. 70 ft long, pectinate, the tooth on the 
inside of the slight curve at the distal end of the shaft hei^ much 
thicker and longer than the others, no nodulus. dtelomic* 
corpuscles present. Q-ut somewhat swollen in yi-yiii. Dorsal 
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vessel on left aide of aliinentaiy tube from liuulei end to septum 
6/6 ; lateral commissures 4 pairs, pleviforin, in pharyngeal region 
(ii-v), comniiasurea on anterior faces of septa for several segments 
further. Cerebral ganglion deeply indented m front and behind. 
Male funnels turned back into mouth of seminal vesicle , vas 
deferens enters atrium low down on anterior face, atrium ovoid 
with long axis vertical, no “prostatic” cells. Ovisac surrounds 
sperm-sac, may reach xvi ; female funnels small, opening externally 



II 


Fig. 20 — pecimiUa Sfceph., var. xnmgvalu , dorsal needle. 

about level of 6/7, apparently too small to be functional. Sperma- 
thecal ampulla ovoid, duct arises anteriorly. Olitellum occupies 
more than half of v, vi, vii, and viii. Penial setae 4-6 per bundle, 
100 /A long, tip hooked, not bifid as a rule, occasionally with two 
short prongs, bluut and of equal length. Alimentary canal 
degenerates in the fully mature individual ; such specimens 
separate off the anterior portion with genital organs (= cocoon). 

Bktrihution. Agra; Bheemanagar, Travanoore (in Sjpongilla 
oartc)^^ along with the type-form of tiie species). 

7. Nais raviensis SupK 

1914. Na%8 jaweTMM, Stephenson, Beo. Ind. Mus. x, p. 324, text- 
fiM, 1-2 

1916 NaU rcfinensk, Stephenson, Tr. Boy. Soc. Edin. I, p, 786. 
Minute worms, the length of a chain of two being only 3 mm. ; 
diameter 0'12 mm, Colour whitish. Prostomium short and blunt, 
iDfo eyes. Segments in a doable animal about 26, 13 in each half ; 
n=:13. Ventral seta 3-4 per bundle ; those of ii-v (text-tig. 
21, a) of a maximum length of 90 /*, breadth 2*2 /a, prongs en- 
closing a narrow angle, equal m thickness, the distid considerably 
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longer ; shaft comparatively straight, nodulus mariedlv proximal ; 
those of succeeding segments (text-fig 21, b) shorter, stouter, 
more carved, maximum length 48/*, thickness 2 6/*, prongs short, 
included angle wide, proximal prong slightly longer and twice as 
thick, nodulus distal. Dorsal set® as a rule one hair and one 
needle per bundle, occasionally tn o needles ; the hairs short and 
fine, 83/* long; the needles (text-fig. 21, e) double-pronged, 





Fig. 21. — Nais rancnsis Staph., a, ventral seta from an anterior bundle; 

h, ventral seta from a poetenor bundle , c, dorsal needle aX 830 , 
5X1150, 0X1860 

40 It, long, abaft almost straight, sbghtly curved distally, the 
prongs short and stout, separated by a considerable angle, and of 
equal length, nodulus two-sevenths troin the distal end. No 
cceloraic oorpuaclee. No stomach. Anus dorsal. Ceiebral gang- 
lion large, markedly bifid behind. 

Buti'ihution, Lahore (weeds etc. from E. Eavi). 

3, &enua NAIDIUM 0. Sohm. 

1884. Nmdiumf ‘Vejdovflky, Monog. pp 26, SI 
1896. Pmima (pait ), Beddord, Monog. p. 280 
1901. Naic?»M?7J,^icnael8eii, 'I’ier. x, p. 28. 

1906. Naidium, Piguet, Rev. Suisse Zool. xiv, p. 216. 

1909 PV istma (part ), Jilichaelsen, SusswasaerL Beutsch p 26. 
1913. Na^d^umi Figuet, Obg. Suisse, p. 24. 

Prostomiuin rounded or pointed Yentral setal bundles com- 
posed of double- pointed crotchets; dorsal bundles beginning in 
li, composed of hair setae and double-pointed needles. 



NAIDIITM. 


67 


lielatiomlnps of tlie gemi^ — Apart from possible differences in 
the genital organs, tbe only definite diatmctjoii from the genus 
PristiTUi appears to be the presence m the latter ot a long pro- 
boscis — an extremely elongated prostoiniuin. Beddurd, and more 
recently Michaelsen, have united the two under the name 
Pnstina; Piguet retains them as distinct on account of differ- 
ences in the setie, the circulation, the intestine, and the general 
physiognomy (what these difPorences are is not partieulaiized). 
They resemble each other, liowever, in the fact that the second 
animal of a chain derives the fii'st seven segments of its body from 
the budding zone (if we may generalize fc'ioin the two Indian 
species — we lack int'ormatiou legarding others) ; while, so far as 
18 known, no more than five segments oi’e so derived in any other 
genus of the family The genital organs are unfortunately not 
known inaiiv species of Naidnmi^ so that a comparison cannot be 
made with PrisUim in this respect. A description of the genital 
organs in a species of Naidium would be valuable. 

An mterniediate form between the genera Naidium and Nais is 
perhaps seen in Naidmm (‘^iVais) dadaiji Michaelsen (122, p. 355, 
and see remarks by Piguet, 134, p. 24). In this species the dorsal 
aetoo begin Boinetimes in v, sometimes further forward, even in ii, 
It might therefore he either a iVhiff with setjo abnormally deve- 
loped on the anterior segments, or a Nmdium with setm abnorm- 
aJly absent on these segments. Unfortunately none of the 
specimens showed a budding zone, and therefore the number of 
anterior segments which are derived from it is not known ; this 
would liave cleared up the uiicortainty The single-pointed 
needles of the dorsal bundles ; the sharp division of tbe ventral 
setiD into two groups, the anterior group comprising those of 
segments ii-v (characteristic of most s[)eoi 0 s of and the 

fact that aetffi may occasionally occur m other genera where iior- 
mallv they are absent (e, g, on segment iii in Ghcetogaster langi, 

V ant ), lead me to think that tins species shourd be jilaced 
under I^ats 

Distribution. In India so far only recorded from Lahore and 
Madras A common European genua ; no doubt it will be found 
widely distributed m India when the freshwater fauna is better 
known 

Kei/ to the Indian species r^Haidium. 

1. Lengtli more tlmn 8 mm. ; n about 22 hremseia. 

Lengtli 2 mm. , w=12 N. miniitmn. 


1. Naidium breviseta (A. Q. Bourne), 

1891. Pndina hrevmta, Boume, Quart. J. Mic. Sci. xxxii, p. 363, 
pi. xxvu, figs. 11-15. 


1896. Ib'istma breomtat Beddard, Monog. p. 202. 

1901 Naidiim brevmta, Michaelsen, Tier, x, p, 28. 

1906. Naidium hevtseta^ Piguet, Xlev. Suisse Zool. xiv, p. 210, 

Length more than 8 mm. Sogmoiita ii;i a single animal may be 

E‘2 
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46 or more, of a chain moi© than 76 ; n=22 as a rule. Pro- 
atonnum somewhat drawn out as a blunt, short teiitacle-like 
proboscis. !No eyes. Dorsal setss of two kinds, hair setae of 
about the same length throughout the body, except that those of 
11 are about half, those of iii three-quarters as long as those v^hich 
follow , and needles, somewhat bayonet-ahaped, bifid at the tip, 
prongs about equal. Ventral setae of the ordinary crotchet fonn. 
Cceloinic corpuscles black and very noticeable First nepliridiiim 
in IX. The newly-budded head consists of seven segments. 

Bemarlcs, Michaelsen, in his two lists of Indian species (54, 58), 
calls this worm Pi'istma hrevtseta^ m consequence of his decision 
to unite the tvio geneia In any case, this species shows the 
first stage in the lengthening of the prostomium which leads to 
the characteristic tentacle of the typical Pristinas. 

JDutribuiion, Madras. 


2, K’aidium minntnin SteiJi. 

1914. Baiditwi minuiumy Stephenson, Kec. lud Miis. x, p S27, 

text-figs 8-5 

1915. Naidium mtnutumy Stephenson, Tr. Eoy. Soc Edin. 1, p 786. 

Minute worms, length of a chain of two, moderately extended, 
2 mm. ; thickness 0*1 mm. Seen by reflected light against a black 

H 



Pig 22.—Batdi\m mmuimi Steph. , dorsal needle, X 1600. 

hnchground often marked by spots or transverse bands of a 
brilliant opaque white (masses of ccelomic corpuscles). Pro- 
fitommm longer thau its breadth at base, tip rounded. No eyes. 
Segments ot double animal (excluding those of the budding zone) 
17-19, 71=12. First six segments all short, the rest much 
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longer. Dorsal bnndlos of one hair nncl one needle, the hair very 
slender, 80-90 /x long (mtber less than the diameter of the body) , 
needles (text-fig. 22) 35 /a long, witli slight double curve, distal 
end forked, the piongs about equal in length, set at a fairly wide 
angle, a slight nodulua one-third of the length of the shaft from 
the distal end Ventral setce 3-6 per bundle, usually 3, no sharp 
division between anterior and posterior groups , each 30-40 (ji. 
long, noduluB usually distal, prongs equal iii length or the distal 
slightly longer. Ccsloimc corpuscles numerous, opaque as seen by 
the low power, by the high power seen to consist of aggregations 
of minute oildrops ; nucleated, circular, 0-13 fi in diameter. 
Septal glands m iv and v, sometimes also in in or vi. Stomach in 
vii. Dust nephridiiim m i-\, the next in xi, and no inoreiii the 
anterior animal of a chain Cerebral ganglion slightly bifid 
behind, the anterior border concave. Six seta-bearing segments 
interpolated in the budding zone at the anterior end of the 
second am in ah 

Distribution Laliore (E. Eavi). 

4 Genus PEISTINA Wirhg. 

Prostomiiim prolonged into a mobile proboscis. Ventral bundles 
consisting of bifid crotchets. Dorsal bimclles beginning in ii, 
consisting of hair set® and needles with simple or bifid point. 
Stomach in viii. Genital apparatus occupying vii and vni (the 
organs being two segments further back than in the other genera 
of the family in which they are known). Seven segments inter- 
calated in the budding zone at the anterior end of the second 
animal. 

For relations to the genua Naidmm, v. ant. under the latter 
genus. The larger number of segments added to the head of the 
posterior animal in the budding zone seems to be related to the 
more posterior position of the genital organs in the genus (cf ant. 
p. 45). 

I have used the phenomena seen in the Lahore species in a 
discussion on ascending ciliary action in the intestine and anti- 
peristalsis in Annelids (72). 

Distribution. Calcutta , Lahore ; Allahabad 5 Agra , Bombay , 
Bheeinanagar, Travancore. Also in Europe and N. America. 

Key to the Duhan s 2 )ecies of Pristina. 


1, Heir set® of ixi much elongated P. lonyiseta. 

Hair set® of iii not longer than those of other 

segiiiente 2. 

2. Ventral set® of segments 11-iv increasing in stout- 

ness, those of iv markedly stout P. eequiseta. 

Ventrel set® of n-iv diminishing in stoutness from 
in front backwards P. prohoscidea. 



70 NAIDIB.® 

1. Pristina longiseta Ehrbg., f typica 

1909 P/ Micbaelseu, Mem lad. Mus i, p 1-36 
1909 Pnatma hiigiseta, Stephenson, Mem Ind. Mus. i, p 204, 
text-fig-. 4, pi xvii, tijr. 26, pi xviii, tigs 26-S3, 38 

1909 Pi'isHna lomjiseta, Pigiiet, Kev. Suisse Zool xvii, pp. 212, 216 

1910 Pnatma longiaetn, Stephensou, Hec Ind. Mus. v, 326 
1913 Pnatma lo’nq\seta^ Stephenson, Tr Roy Soc Edin. xlix, 

pp 739, 744 

1910 PrzWw Stephenson, Rec. Inrl Mas xii, p. 304 
1920 P zaimrt Stenlienaon, Mem Ind Mus vii, p 199 
1920 Pniij^mrt Melim, P. Z. S p 467. 

1884 P; Vejdovsky, Monog- p 31, pi ii, figs 13-16. 

1896 Pi latvm lontjiaeta^ Beddard, Mono§^ p 290 
1906 Pi^tina lo^igiaeta, Piguet, Rev. Suisse Zool xiv,'p 290, pi. x, 
figs 22-28, pi xii, tigs. 21-26. 

1913 Pnatma longiaeta, Piguet, Ohg Suisse, p 60. 

Length of single individual 8 5-6 5 mui , of chains 3-0 inm. 
Segments of single animal 20-33, 9i=12-22. Colour whitish. 
No e^es. Yeutral bundles with a mnximum of 9 crotchets, with 
distal prong longer than the proximal, those of li and in longer 


Fig 23 — Pnatma hngmta Elirbg. , penial setai 

than the rest; those of ii slenderer than those of in, and with 
nodulus proximal or almost at the middle of the shaft; from iii 
onwards nodulus distal ; from iv onwards set© shorter and 
slendtiier. Dorsal seise in bundles of 2-6 straight and finely- 
pointed needles without nodulus, and 1-4 hair seise about equal to 
the diameter of the body in length, with a fine dentation on the 
convex border , those of lii, however, smooth and much elongated, 
3-4 times as long as those of neighbouring segments, and when 
turned forwards extending beyond the end of the proboscis. 
OoBlomic corpuscles present. Stomach in viii. Septal glands m 
iv-vi. Six pairs of vascular commissures m li-vii, the first aud 
second sometimes united by anastomosis, and the last swollen as 
hearts. Cerebral ganglion deeply indented in front and behind. 
Male funnels large, rounded, with borders slightly reflected , vas 
defeiens with very thick walla and glandular epithelium, ascending 
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at first and then descending, the lumen m its downward course 
swollen to form an atrium , ejaculatory duct short:. Spermathecne 
in the form of a long sac, ending by a thickened porbon which is 
not differentiated externally. Penial set® (text-fig. 23) 2 per 
bundle, in vi. No prostatic cells, a special gland in connection 
with the penial setae 

Remarl'8. The degree of serration of the dorsal setoe (of nil 
except the elongated setee of in) vanes , m the f. typica, the form 
found 111 India, it is slight or veiy alight, while the var. leidyt 
{Pnstina leidyi Michaelseii, 122) has roughly serrated dorsal 
setae. 

The limits of n are apparently wider in Lahore than m Euiope 
(12-22 ; European specimens 13-18). 

I have ascribed a special sensory function to the elongated 
dorsal hairs of segment iii (55) on account of their frequent 
quiveniig movements. According to my observations the septal 
ghinds are vaiiable in number. The iiephridia commence in ix, 
which IS probably a generic character, correlated with the fact 
that seven segments are added to the head of the posteiior 
animal in the budding zone. 

I believed that in one specimen (66, pi. xviii, fig. 34:) I found 
the setae of the fourth segment, not the sixth, modified as genital 
setae ; moreover, the modification was not that usually found in 
the setae of vi. This Piguet (56) has shoivn to be a mistake, the 
specimen being one of P. cequiseta 

Ikstribution Calcutta, in Sponf/illa crassisstma, and from 
colonies of PlvmateUa fruticosa and P. enm^ginata (oral communi- 
cation from Dr Anuandale, emending the original statement); 
Lahore, Bheemanagar, Travancore (on or in SpongiUa ccirtm); 
Bombay ; Q-walior, Central India. Widely distributed in Europe ; 
found also in N. America. 

2. Pristina aaqniseta A. Q, Bow^ne 

1909. Pristina tentaculata, Michaelsen, Mem. Ind Mus. i, p. 184. 

1909 Pri&tina aquisetay Stephenson, Mem. Ind, Mus, i, p. 269, 
text-fig. D, pi xviii, hg 34. 

1909. Pristina ccqulseta^ Piguet, Rev. Suisse Zool. xvii, pp. 212, 
216 

P 1916 Prutina csquiseta^ Stephenson, Tr Roy Soc Edm. 1, p. 786, 

1916. Pi'istina csqyi,i&e.ta^ Stephenson, Rec. Ind Mus, xii, p. 804. 


1891. Pnstina equiseta, Bourne, Quart. J. Mlc. Sci. xxxu, p. 362. 
1896. Pmtina equiseta, Beddard, Monog. p. 291, 

1906. Naidium tmtaaulatnm, Piguet, Rev. Suisse Zool. xiv, p. 219, 
p] IX, figs 18-20 & 26. 

1913. Pmtina csqamta^ Piguet, Ohg. Suisse, p 62 

Length of both single individuals and chains about the same, 
2-3 mm. Segments of the single individual 18-23; n=el2-16. 
Colour whitish. No eyes. Yentral bundles of 2-6 crotchets, 
those of n 4-6 in number, straighter, slenderer, aud a little longer 
than the rest, with distal prong strongly curved aud notably 
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longer than the proMmal, nodulus slightly proximal, those of in 
4-6 in number, stouter, more curved, and a little shoiter than 
those of ii, distal prong a little longer than the proximal, nodulus 
here and henceforward shghtly distal, those of iv (text-lig 24) or 
IV and V fewer in a bundle, much larger, longer, and thicker, 
might almost be called giant set©, with a more or less rudimentary 
proximal prong , m vi and following segments set© are similar to 
but rath 01 slenderer than those of in. Dorsal bundles with one 
or more rarely two fine needles, the distal end shghtly curved, 
without nodulns, the tip bifid with the teeth very small and equal ; 
and one or more larely two hairs (and then one considerably 



Fig. 24 . — JPnsitiia A Q-. Bourne , seta from ventral 

bundle of segment iv 

longer than the other), somewhat longer than the diameter of the 
body. Stomach in vni Three pairs of septal glands in iii-v, 
the posterior pair sometimes wanting. Six pairs of vascular 
commissures in ii-vii, those of vi and especially those of vii larger 
than the rest. 

Eemarks, The synonymy of this form has given a good deal of 
trouble. It was originally described by Bouime from n ‘Ficto?'ia 
rtgxa tank in London in 1891. In 1896 Beddard described from 
Valparaiso a form which he named Tr%st%na ^rohosoidea ; the 
account was somewhat scanty, and Michaelsen in the Tierreich 
volume considered it as possibly identical with Bourne’s worm. 
In 1906, Michaelsen examined Beddard’a originals on the occasion 
of investigating a similar worm from Paraguay and Java, and 
thus settled the characters of P* jproboscidea But Bourne’s 

original account of P. cequiseta was by no means jfull, and 
Michaelsen was still m doubt as to the identity of the two forms, 
8 o too m 1909, on meeting P ^roboscxdea again, this time from 
India (64), he continued to regard P, (sqviseta as a doubtful 
synonym. 

Piguet had meanwhile described in Europe a form which he 
caUediVai(fw 9 ?i (133); this he subsequently recognized 

as identical with Bourne’s worm (66) ; but Michaelsen, meeting 
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with speeiinens of Pigiiel/s species from India (54), preferreil to 
retain for them the name P teTitaculaia, In his list of Indian 
worms of 1910 (58), however, he calls the two Indian species 
P. prohosculea and P. aqmseta 

In 1909 (55) T gave an inadequate description of certain worms 
from Lahore under tlie P. cEquiseta \ these Piguet (56) agrees 
(from the figure of the setsB of segment iv) are rightlv named. 
Specimens which I received from Calcutta, described in 1911 (61), 
agreed Mith Micliaelaen’s revised diagnosis of P p'ohoscidea ^ jmd 
some which were obtnined from Allahabad, which I examined in 
1916 (81), agreed with Piguet's A. tentaculatvmi^ and were there- 
fore labelled as P. mquiseta, 

Miehaelsen thinks he has seen a fine serration on the dorsal 
hair set80 with the highest powers 

Lvstnhuiion, Calcutta (m SpO'iUfilla carteri) ; Lahore , Alla- 
habad. Also found m Europe. 

3. Pristuia prohoscidea Bedd,^ L typica. 

1909 Pt'istina prohoscidea f. typioa^ Micliaelfleu, Mem. Ind Mus. 
1, p 133 

1911 Pm/znfl f. Stephenson, Rec. Ind Mus vi, 

p. 211. 

1896. Pmi(wifl o&omdert, Beddard, Ergeb Magalh p 4, fig 18 

1006 Prtafma pt oboacidea t typica, Miehaelsen, Zoologica, xliv, 
p 369. 

Length 2-6 mm.; diameter ca. 0’26 inni. Segments 18-36; 
71=16 Proboscis of varying length, from somewdiat longer than 
the proper prostomium to nearly three times as long No eyes. 
Ventral bnndles with 3-5 or more, even as many as 8, bifid 
crotchets, those of u much stouter than those of the middle and 
hinder parts of the body ; in ii 3 /x, thick, in iv 1*6 /x, thick, in lii 
intermediate ; distal prong of ventral setm somewhat or much 
longer than the proximal, especially in ii. Dorsal bundles 
beginning in ii, wuth 1-3 or rarely 4 finely serrated hair setso, in 
part somewhat longer, m part shorter than the diameter of the 
body; serrations in the middle of the shaft about 6 p apart , the 
hair setm of ui not specially elongated Also in the dorsal bundles 
about the same inimbor of small needle aetro, with simple pointed 
end. Septal glands in iii-v. Eirst nephndium in ix. 

Eor discussion as to synonymv, see under preceding species. 

Di&ii'ihuUon. Calcutta (in Sponqilla craasUsvma ana S, carteri, 
also living freely). Recorded also from Zanzibar, Chile (Val- 
paraiso), Paraguay, and Java, 

a. var. paraguayensis MioK 

1909, Pnstina prohoscidea var, paraguayevms, Miehaelsen, Mem. 
Ind Mus 3, p. 184. 

1905. Prxstina prohoscidea var. paraguayensis^ Miehaelsen, Zoolo- 
gica, xliv, p. 860. 

As for the f. typxca, with the following exceptions > — Hair setae 
of the dorsal bundles of very yanous lengths, some three times (up 
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to 0*55 ultD.) as long as the diauieter of tlie body, especially lu the 
hinder segments , serrations ot the hair setes coarse, visible with 
comparatively low magnifications, in the middle of the seta about 
ll/i apart. 

Eemarks The Indian specimens are described by Mithaelsen 
as possessing the characteis of the variety in a marked degi'ee, 
some of the hair setae being nearly four times the diameter ot the 
body in length, and the serrations being very distinct. 

There are transitions between the ordinaiy degree of senntiou 
and that characteristic of the variety (Michaelsen, 121, 122) 

Calcutta (fiom colonies of Phimaiella friiticosa 
and P. emarginata). Also in Paraguay. 

6. Genus BEANCHIODRILUS Mich 

189<). Cheetoh anchus^ Bourne, Quoit J Mic. Sci. xxxi, p 83 

1891 CJicetvbi anchm^ Bourne, Quart J. Mic Sci. xxxii, p 366 

1896. Beddiud, Monog p SOI. 

1909 Michaelaeu, Tier X, p 23 

1910 Lahoria, Stephenson, Eec Ind iMiis v, p 69. 

1912 Stephenson, Tr. Roy. Soc Edin xlviii, p 286. 

1912 Brachiodnlus (laps ), Stephenson, Rec Ind Mas vii, p. 228 

Prostomium rounded. A pair of dorso-laterally placed branchial 
processes on many or most of the body segments, beginning im- 
mediately or at a short distance behind the mouth Dorsal set© 
beginning in the same segment as the gills, of two kinds, capillary 
and needles, the former, m a number of the anterior segments, 
enclosed in the gills. Ventral set© crotchet- shaped, forked 
distally 

The genus has so far been found only in India It is one of 
the few genera of 01igoch©tes which possess gills , the relation 
of the gills to the hair eel© of the dorsal bundles is quite 
peculiar. 

The three species show stages in llie origin of cephalization, 
aud I have used them in a discussion of this phenomenon (68, 
pp 229 seg.). B. may be considered as the primitive 

member ot the genus, there is no budding zone, and the dorsal 
set© begin in segment ii , with the production of a budding zone 
befoie the two animals separate there comes into existence at the 
anterior end of the second animal a region of newly-formed seg- 
ments m which dorsal set© do not develop, though ventral set© 
do , this region is of vanable extent in B, menoni^ while in 
B, horUnsis its extent aud characters have become fixed. It is 
evident that the condition of cepbalization has been produced in 
Branchiodrilus independently of tjie other genera of Naidid©. 

Before B. menoni was known, the presence of cepbalization in 
B Im^Unsis and its absence m B. semperi seemed to warrant 
generic separation : and hence the former was given the generic 
name Lahona But with the discovery of B, widTwni, an inter- 
mediate form which biidges over the gap in regard to this 
character, it became necessary to unite all three in the same 
genus. 
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I have recently recorded tlie genus from Luckuow (93), but 
have not identified the species , and from Burhanpur in the 
Central Provinces (96), the fiaginent being sjiecitically indeter- 
minable 

DtsVi'ihuiwn Madras; Lahore, Lucknow, Burhanpur, 0 P. 

Key to the Sjpenes of Brauchiodrilus 

1. No zoue of budding , dorsal 8eta3 begin lu segment u B. i 

Budding zone slight oi absent , a vaiying iminbei of 
setal bundles ventrally (up to four piiiw) m front 
of the first dorsal aeto) . ... . B monom 

Budding zoue well marked, dorsal setre begin on 
segment vi (occasionally v) . . . . i? hoHmsis 


1. Bi’ancliiodrilus semperi {A Q Bou) ne) 

1890 Chcetoh) iinchua sevipenj Bourne, Quart J Mic. Sci. xxxi, 
p. 83, pi xh 

1896 dlicetoh) attchue sempei'i^ Beddard, Mouog p. 302. 

1900 B) anchiodnlua sempenf Michaelseii, Tier x, p 24. 

1912 Bi anchiodrilus setnperi^ Stephenson, Rec lud Mus, vii, 

p 228 

Length ca. 37-50 mm., diameter 0*5 mm. Segments ca. 130. 
Anterior end a little thmuer, slightly pigmented in transverse 
bands aegmentally arranged No eyes Branchial processes 
dorso-lateral, one pair on each of the anterior segments, com- 
mencing with the second; 60-70 pairs, the first five oi six a little 
shorter than the next, diimiiishiug in size after the first ten or 
twelve until they become mere warts ; the longest several times us 
long as the diameter of the body. Tlie processes aie hollow pro]ec-' 
tions of the body- wall, ciliated, with a loop oL the lateral vessel 
of the segment la each of the first 50 or so Dorsal setm within 
the branchial processes, all in the moie anterior, some only in the 
hinder segments , begin lu ii ; of two kinds, hair and needle 
setae, two or three oL each kind m eacli bundle as a rule, but the 
sickle-shaped needles absent from the more anterior dorsal 
bundles , liiiirs very long m the anterior segments Ventral setie 
crotchet-shaped, noduliia rather distal ; 4-6 per bundle , in 
anterior segments outer prong twice as long as inner, behind this 
the inner twice as long as outer, and the angle between the two 
wider. Coslomic corpuscles rounded, with olive-green granules. 
Lateral commissures a pair to each segment No stomachal 
dilatation. Asexual division without the production of a budding 
zone. 

EemarTcs, The worm does not secrete any glutinous material 
m the form of a tube, but it makes for itself long tracks 
m the mud, and each appears to reside in its own burrow, 
which, unless disturbed in some way, remains as a permanent 
structure. 

Distnhutmi. Madras, in mud from a tank. 
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2. Bianchiodrilus menom Steplu 

1912. BrancTiiodrvim menom, Stephenaoiij E-ec Ind. Mus vii, 
pp 219, 229, text-fig^ 1-8, pi. xi, ti^. 1-6. 

1921. Bianckiodrilm menom, Stepnenson, Rec Ind Mus, xxii, 
p. 7a2 

Length (preserved) 8-16 mm , segments up to 130. Piosto- 
miuin short, rounded , no eves. Anterior part o£ body pigmented 
dorsftlly and laterally, irregularly in front of gills, then lu segmental 
bands lor a few segments, soon disappearing A short pre- 
branchial region between first gills and mouth, which may or 
may not present a senes of ventral setal bundles (up to four pairs). 
Gills diminishing in size behind, and ending some distance in 
front of posterior end ; longest gills two and a half times the 
length o£ the diameter of the body Dorsal setm of two kinds, 
capillary and needles , capillary alone iii the most anterior seg- 
ments, one or two per bundle, beginning with and enclosed in 
the gills, slenderer than those behind ; capillary aetss cease to be 
enclosed in gills at some point in front of segment ixx, thence 
projecting freelv, stouter, from this point usually one per bundle. 
Needles (text-fig. 26) begin from the point where hair setm cease 




u 

Fig 26 - Brafichiodrilm Qmnoni Steph , dorsal needle seta, 

X oa 376. 

to be enclosed in the gills , one per bundle, length 0 1 mm , usually 
bayonet-shaped, finely pointed, snppoi’ting the base of the hair 
seta, projecting from the surface only slightly. Ventral setse 
usually three per bundle, of three types , iii prebranchial region 
77-87//. long, remarkably slender, with delicate prongs, nodulus 
proximal to middle of shaft; in anterior branchial region 
100-116/1. long, slender, distal piong one and a half times as long 
as proximal, nodulus at middle or somewhat proximal ; behind 
this the shaft relatively stout, 110-140/a long, prongs equal or 
distal slightly longer, nodulus distal ; in all set® the distal prong 
IB only about half as thick as the proximal. No stomach Dorsal 
vessel on left side of gut. Asexual reproduction without or 
almost without previous formation of a huading zone. 

Distribution. Madras. 
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3. Branchiodrilus hortensis {Steph ) (Text-fig. 26.) 

1910 LaJuy} la horteims, Stephenson, Eec. Ind. Miis v, p 69, text- 
tigs. 1-8, pi vn, figs 1-3 

1913 Bvanchiodvilus kort&ms, Stephenson, Eec. Ind. Mus vii, 
p 239 

1918 B) andiiodnlm Imtenm, Stephenson, Tr. E07. Soc Edin 
xlix, pp 788, 744, 760 

1920. Branchiodnlus Iwriensts^ Melirn, P. Z. S. pp 467, 468, 468, 
text-tigs. 1 B, 3 

Length 16-25 mm. , diameter 0*5-0 75 mm. Segments of a 
single animal 90-120 , oE a chain oE two may be 170. Prostomium 



Fig 26 — BraiwUiodrilus horten&ia (Steph ) , 

■?7hole animal, X 10 

bluntly conical, well marked No eyes. Anterior part of body 
pigmented, irregularly on dorsal surface of first few segments, 
then m transverse bands as far as about segment xx, where it 
dies away, pigmentation less marked and less regular ventrally. 
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Surface of body as well as of gills ciliated. Gilla and dorsal setse 
begin on vi (occasionally on v) , longest gills equal to three times 
the diameter of the body (1*6 nmi.) ; gills dimimsli in length pos- 
tenorly, and end ]usb in front of hinder end of body. Dorsal setal 
bundles of capillary and needle setm, not more than two of each 
per bundle , capillary setee contained within the gills for first 40- 
50 segments, some being almost as long as the gills within which 
they are contained , behind this one capillary seta free from the gill, 
one, shorter than the free seta, still contained within it. Needle 
setoe short pointed rods, scarcely projecting on the surface of the 
body Ventral bundles of 4-5 setee, distal prong slightly longer 
than proximal and thinner at the base; nodulus shghtly distal; 
length 0*15 mm, in front, 0*13 mm. behind ; no difference of type 
between those of the first few and the remaining segments No 
stomach. Doisal vessel on left aide of gut. A budding zone formed 
during asexual division. Clitellum comprising v-viii Sperm- 
sac may reach back to xxvi, usually to xvin , male funnels within 
sperm-sac at some distance behind its mouth, outer margin of funnel 
attached to wall of sac , vas deferens first passes forwards in neck 
of sperm-sac, then upwards to enter atrium on its anterior face 
much above its middle. A large mass of “ proatatic ” cells 
covering ejaculatory duct. Spermatliecal ampulln heart-shaped, 
notched below where duct originates ; aperture some distance 
behind groove 4/5. Penial setae 2-3 m a bundle, somewhat 
hooked diatally, not bifid, 132 jul long, distal portion narrow, 
36/4 long, proximal portion stouter, 96/4 long, no distinct nodulus, 
distal portion bent hackwaids 

Distiihution Lahore, Agra 

6. Genus HiEMONAlS Btetscher, 

1900 JE[cB 7 nofiais, Bretscher, Rev Suisse Zool viii, p 16 

Ventral bundles composed of double-pronged crotchets. Dorsal 
bundles commencing between xn and xi, or aometiines still further 
back, of hairs and double-pointed needles. Vascular system com- 
plicated, the dorsal vessel giviug origin iii the anterior segments 
to a ayatein of commissures which are connected among themselves 
by longitudinal vessels, and may also communicate with the ventral 
vessel Vascular loops of the posterior segments form a capillary 
cutaneous network Five segments intercalated in the budding 
v.one to form the anterior end of the second animal of a chain 
Testes in v, ovaries in vi , sperm-sac single, its posterior part 
contained within the ovisac, vas deferens, atrium, and male pore 
in VI , spermathecEB in v, consisting of ampulla and duct Penial 
setffi at male poie. Alimentary canal degenerates m the fully 
sexual animal. 

The genus is at present known only from one locality in 
■Switzerland and from Lahore and Agra. 

The genital system is similar to that of Nais, and it is piobable 
that this is the nearest relative of Efcemonaisi Vaw peciniatci var 
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huBqualis has some clmraoters of an nifermecliaiy — coinineiicing 
loss of dorsal setas and degeneraMoii of the aluneiilary caual iii 
the sexual animal. 

Distnhuiion Lahore , Agra Outside India only known from 
Switzerland 

1 . HsemoiiaiB laurentii Steph, 

1916. Heemonais lau)enixi^ Stephenson, Tr Hoy Soc Edin 1, 
p 760, text-figs. 1-^, pi. Ixxix, tigs. 1-6 , pp 786, 79‘3 
1920 Hcemoiiaia laureniii^ Mehm, P Z S. pp 467, 468 

Length, maximum extended, 20 min. iV^= 31-36. Prostomium 
triaugiilar with rounded tip. No eyes. Ventral aetm 2-4 in bundle ; 
in anterior part of body (text-dg. 27, a) 80-104 /a long, coinpam- 
tively slender (Sp), distal prong slightly longer than proximal and 



Fig 27 — EamonaxQ Imrmhx Steph. , various setsB, x640. anterior ventral , 
i,|j) 08 terior ventral , c, single-pointed ventral , dorsal needle , 
a, Bingle-pointed dorsal needle , /, penial seta. 


half as thick at base, noduliis usually proxiiiml but variable in 
position, no sudden change in characters of setoe on passing 
backwards, but behind xv the type has changed (text-dg. 27, h), 
length 80-96^, thickness 4-4'O/a, prongs equal in length or 
proximal slightly longer, proximal more than twice as tliick at base 
as distal, noclulus distal. Dorsal bundles of one hair and one needle 
seta, beginning in xvni-xx, hair setie about 150 /a long; needles 
(text-dg 27, d) of double-curved and double-pronged type, about 
106/i, in length and 4*6/x, in thickness, prongs longer than those or 
ventral setes, angle between prongs narrower, distal prong longer 
and sometimes thinner than proximal, nodulus distal, whole seta 
largest m posterior part of body, where length may reach 115/x. 
Ill both dorsal and ventral bundles single-pointed needles may 
occur (teit-dg, 27, o, e). Dorsal aetas m antenor segments are shed 
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at an early period ; traces of their occurrence are found as far 
forwards as segment vi. Ocelomic corpuscles present. Chlora- 
gogen pigment extends toanteriorend of animal(into prostoinium). 
No stomach. Do i sal vessel on left side of intestine as far forwards 
as VI. Cerebral ganglion bifid m front and behind. Clitelluiu 
includes half segment v and anterior part of vui (= almost 3). 
Male f Liunels in anterior part of sperm-sac ; vas deferens short 
and stout, entering atrium on upper surface of latter , atrium 
small, ovoid, spermathecal duct nariow and short, opening at 
middle oE segment v, ampulla ovoid with long diameter vertical 
(only seen in empty state). Penial setfie (text-fig. 27, /) in vi, 
1-3 ill bundle, 110 /x long, stout (4 /i), distal end strongly 
hooked and bifid, nodulus very maikedly distal to middle of shaft. 

JRemarha, I have mvestigated in this species the position of the 
nodulus m the several setsB of the same bundle (77) The degene- 
ration of the alimentaiy tract at sexual matuiityis noteworthy 

(76, 78). 

Distribution Lahore ; Agra. 

7. Genus SLAVINA V&)d.^ emend. 

1883 Slamna (part), Yeidovsky, Sh Bohm. Gea Prag, Math.- 

Nat Olaase, 1883, p 219. 

1884 Slavvna (part ), Vejdovaky, Monog pp. 26, 30. 

1896. Nau (part ), Beddaid, Monog p. 281 

1900 Slavvna (part ), Michaehen, Iker , x, p 32 

1909 Slavvna (pai't ), Michaelsen, Suaawasaerf. Deutach p 13. 

191 3. Slavina (part ), Piguet, Olig, Suisae, p 47 

Prostomiiim rounded. Body covered with an investment of 
foreign particles. Tactile papiUse present, segmeutaJly arranged 
m zones Tentral setse double-pTonged crotchets Dorsal setce 
beginning in vi, with hair setee and single-pointed needles. 
Clitellum embracing v-vu. Male funnels facing backwards into 
the mouth of the sperm-sac ; atrium m vi ; spenn-sac single, its 
hinder part included within the ovisac , sperm atheoa with duct 
and ampulla distinct. Penial setse present. 

The genua Skivina was established for the Nais aj^^efndimlata 
of d’Udekem by Ve]doYsky in 1883; the diagnosis is in 
Czech. In the same author^s monograph of the following yeim 
the characters are : — Presence of capillary setss, which begin on 
segment vi, absence of gills and proboscis, the capillary setae of 
the first pair ot bundles being much longer than those of sub- 
sequent segment-s. 

Beddard m 1896 does not recognize the genus, aud places the 
only species under Nais, Michaelsen m 1900 defines the genus 
thus — Prostomium rounded. Integument often furnished vmth 
small non-retractile papillse. Yeiita:al bundles with forked crot- 
chets ; dorsal bundles beginning in vi, with capillary setse only, 
those of vi with one or several elongated hair setce.” Two species 
are included, S. apjpendAcalata^ with foreign matter on the integu- 
ment and integumental papill®, and ^S. graoiks^ without either 
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(S, gracths is the giacihs of: Leidy , the absence of foreign 
matter is implied by its not being mentioned, as in the case of 
S appmdimlata). 

In Michttelsen’s volume on the Oligochfofca m the ‘ Siisawnsser- 
faiina Deutschlaiida ’ the elongated hair setm of segment vi are 
the diagnostic mark of the genus m the key ; the full diagnosis 
runs — “ Prostomiuin well developed, simple, rounded. Dorsal 
bundles of setoe begin on vi, with capillary set®, tliose of vi with 
enormously elongated hair set®, several times as long as the 
diameter of the body.” 

jFinally Piguet in 1913 diagnoses Slavina as follows r— “ Pro- 
stomiuin rounded. Vential bundles of double -pronged crotchets. 
Dorsal bundles commencing in vi, and, at least m the European 
species, accompanied by needles with simple point. Eeproductive 
apparatus not known.” — Though thus neither the sheath of 
extraneous particles nor the elongated hair set® of segment vi 
are found in the formal diagnosis of the genus, both featui’es, as 
well as the circles of mtegu mental papill®, come into the key 
(the work, however, deals only with Swiss forma). The diagnosis 
in the body of the work would not, however, distinguish the 
genus from Nais^ of which certain species have single-pointed 
needles along \^nth hair set® in the dorsal bundles. 

Four species altogether have been referred to this genus, — one 
American, one Euiopean, and two Indian; but I now lecognize 
iny S imnjaheiim as identical witli S, append%ci{lata (as suspected 
by Michaelsen in 1913). Of the three species which seem valid, 
two {appewiicvlata and granhs) agree in possessing the elongated 
set®, and two (appendwulata and montana) in having the sheath 
of foreign particles and circles of tactile papill®. 

Now specially elongated hair set® are not necessarily — perhaps 
not at any time — of generic importance ; compare the genus 
FrisUm, where one species has such set® and tlie others have not. 
The second group of characters, papill® and extraneous covering, 
are of at least equal \alue, and immediately give a distinct 
jj^hyBiognomy to the animals possessing them I propose, there- 
fore, to group together the two species with these feahiies, 
aj^endtculaia and montana, and to reserve the name Slavina for 
these ; S graoihs will then go where it was placed by its discoverer 
Leidy, in blie genus Naia, where its relation to the other species of 
the genus will be the same as that of Friatina hngiaeta to the other 
species of Pristina (I do not forget that Ophidonais serpentina has, 
according to Piguet, a sheath of fine foreign particles, and also 
circles of sensory papill® ; but that genus is characterized by the 
entire absence of hair set® from the dorsal bundles, a good generic 
character). 

Key to the Indian speaies of Slavina. 


1. Eyes present, dorsal hair set® of vi much 

elongated S. appendiatUata, 

No eyes, dorsal hair set® of vi not specially 

elongated S, montana, 

Q 



82 


NAIDIDJS. 


1. SlaTLna appendicnlata i^Udek,), 

1909 iSZflmwa aJ?;3e7^cZ^c^^^fl^«,Mlcha6lseIl,Mem. Ind Mua i,p 132. 

1909 Slamna ^njdbemta^ Steplienson, Mem. Iiid Mus i, p 272, 
pi xvin, figs 36-37, pi. xix, figa 41-46, pi xx, hga 60-62. 

1913 Slamna punjabenMs^ Stephenson, Tr. Roy. Soc. Edin xlix, 
pp 737,744,767. 

1913. i^avma app&ndiculata, Michaelaen, Mem. Soc. Neuchatel, v, 
p. 207 

1916 Slavma imijahenmy Steplienson, Tr Roy Soc Edin 1, 
p 793, pi Ixxx, figs 4, 6 

1916. Slamna imnjdbenais, Stephenson, Rec Ind Mua. xii, p. 302. 

1856. Nais nppendicidata^ d’Udekem, Bull Ac Belgique, xxii, 
p. 662, fig 3. 

1884. Slavina appetidicxdata, Vejdovskj^, Monog. p 30, pi. iii, 
figa. 17-26 

1896. Nais appendnyiilataj Beddaxd, Mon^. p 287. 

1903. Skbwia appmdiculatay Michadaen, Jahrh Hniuh. wiss Anst. 
xix, p. 186 

1906. Slavina appeivkcvlata^ Piguet, Rey. Suisse Zool, xiv, p. 282, 
pi, xii, ng 20 



Fig. 28 . — Slavtna appejidictUata (TJdek ) , 
rentral seta (the proximal 
prong of the fork shown 
Sighuy too shoxb). 

Length of single indindual 2-8 mm., of chains 4-20 min. 
Segments of single animal 20-46; n=19-25. Colour light 
brown ; body opaque, due to an inyestment of extraneous partides. 
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Prostoinmii) rounded, short. Eyes present. Integument with 
zones of iion-retraotile tactile papillae, bearing a few sensory- 
bristles ; one siicb principal zone at the level of the setas , and 
from VI onwards a second, loss important, often absent, more 
posteriorly in llie segment Ventral bundles with 2-5 crotchets 
(text-fig 28), the distal tooth a little longer and considerably 
thinner than the proximal, nodiiliis proximal to middle of shaft ; 
setae ot li-v slenderer and longer than the rest. Dorsal bundles 
with one or sometimes two hair setae, equal to or sensibly longer 
than diameter ot bodv, those of vi much longer than the others, 
sometimes reaching lour times the diameter of the body ; and 
one or two needles, single-pointed, suddenly tapering towaids 
the distal end. Alimentary canal dilates iii viii. Cmlomic corpus- 
cles present. Vas deferens forming a loop with its convexity 
downwards, ascending limb short, entering atrium below middle 
point of its height ; atrium large, subspherioal, taking up whole 
length of VI , “ prostate ” represented only by peritoneal cells in 
small clusters over the atrium. Spermathecal ampulla of two 
portions, an ental, thiu-walled, variable in size aud sliape, and 
an ectal, a small rouuded chamber fairly constant in size , duct 
vertical, luvaginated upwards into cavity of ampulla- Peiiial 
setro (text-fig. 29) 1-Ji in number, ending iu a single well-marked 
hook ; no distinct nodulus. 

liemarks I now accept Michaelsen*s identification of my 
IS, punjahemis with the common form. My separation of the 
Lahore specimens was based on the diagnosis in the Tierreich 
volume — partly on the statement there made tliat there are two 
kinds of papillco m S, appe^ulic^alaUt, on© kind numerous, scattered^ 
and iniuiite, the other compaiatively large sensory projections. 
Of these I only found the latter; and indeed, as I have since 
discovered, the former are not mentioned or figured by d’lTdekem 
ill the original description, nor by Veidovaky (138), Beddai’d (31), 
Bo ns field (116), Piguet (133), nor by Michaelsen himself in a recent 
diagnosis (124). I found the vascular commissures to be plexiform ; 
Michaelsen has explained tliat the contrary slatemeiit in the 
Tierreich volume rests on inference onlv. 

The second row of papillas was absent in the Lahore specimens, 
and the one which was present appeared to bo less regular than 
in the European worms. But the second row is variable at best — 
indeed, Vejdovsky figures only one row. The papilla) were absent 
over the ventral surface , this had been previously noticed by 
Bona field m Nais lurida (a synonym of S, appendicxdata), 

I was able to study the sexual organs of tins species, which had 
not before been seen, in mature specimens obtained in Mwch at 
Lahore. I liave also investigated the phenomena of antipen- 
stalsis and reversed ciliary action in this species. 

]}i8tnhiiUon, AHpur, near Calcutta, from colonies of Plumatdh 
marg^mta ; Lahore, freo-living. A common European species 

o2 
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2 Slavina montaiia) nom. uov. 

1916. Slamna sp., Stepbenaon, Rec Ind. Mus xii, p. 801, pi. xxx, 
fig. 1. 

Length ca. 5nim ; diameter 0‘25 mni, ; segments 47 or 48, 
Prostomium blunt. 3S‘o eyes, foreign particles adhering to 
surface Body-wall contains pigment grains. Sensory papillse 
apparently in a single zone rather behind middle of segment, 
often at the level ot the setee. Ventral setro (text-fig 30) up to 
4 in bundle in most anterior segments, 3 in the rest , in segments 
ii-v length 135 /i, thickness 3 /x, proximal prong almost equal m 





Fig 80 — Slavina montana Stepb. , ventral seta X 600 

length to the distal and twice as thick, on the whole much the 
more massive of the two, distal prong slightly claw-hke, nodulus 
proximal; in other segments length rather less, 126 /x, but no 
other constant distinction. Dorsal bundles of one hair and one 
needle , the hairs equal to the diameter of the body in length, 
none specially lengthened; the needles straight, tapering to a 
single point, 60-60 /x long. Stomach in viii (not always). 

JEieinarl^s, I at first refused to name this species^jgse 1 thought 
it possible that the specially elongated set© whi^ characterized 
the then known species of ^avina might have dropped out. As 
however there were two undamaged specimens available for 
examination, the chances of this having happened on both sides of 
both specimens seem to me to be shght, and I have therefore 
decided to distinguish it as S. mojitana. There is really no reason 
why a Slavina should have specially elongated set© — one species 
of P)'istina has and others have not , and I think now that the 
description is probably trustworthy on this point. The absence of 
eyes m the present species is also a distmction. 

BxstrihxiUon. Bhim Tal, Kumaon Dist., “W. HimEdnyas. 
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8 Genus STYLARIA, Lmh. 

Prostomium prolonged into a long filiform proboscis Veutial 
bundles of double-pointed crotchets. Dorsal bundles beginning 
in vi, with hair setae not specially elongated m any particular 
segment, and single-pointed needle set©. 

The genus is best known by the species B. lacustns, wbich has a 
wide distribution m Europe, and is also recorded from N. America 
and Siberia 

Jhstnhution. In India recorded from Calcutta ; Lahore ; and 
Bhim Tal, m the W Himalayas. 

Key to the Indian sjpecies of Stylana. 

1. Eyes present S, laouatne* 

Eyes absent S kempi. 

1. Stylaria lacustris (L.). 

1909. Stylana lacustna^ Stephenson; Mem. Ind. Mus i, p. 276, 
pi XIX, figs 46-48 

1911. Stylana lacuBtiiSj Stephenson, Rec. Ind. Mus vi, p. 209, 
text-bg 3. 

1918. Stylana la(ntBtn8^ Stephenson, Ti* Roy Soc. Edin. xhx 
p 789, 744 




Fig, Stylaria laouairu (L.) , yentnU seta. 

Length of single mdmdualB 3-10 mm. ; segments 23-60^; chains 
6*6-18 mm. long; n=15-36. Colour to the naked eye^^a clear 
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reddish blown. Proboscis of variable length. Eyes present. 
"Ventral bundles of slender crotchets (text-fig. 31), nodulus 
proximal, distal prong very large and mucli curved, proximal very 
small, almost rudimentaiy Dorsal bundles coininencing in vi, of 
long hail set® alternating with very short stiaigbt needles, single- 
pointed, without noduliis Stomach in viii oi vii and viin 
Pebind vi the gut is surrounded in each segment immediately 
behind the septum by a ring of blackish pigment, sometimes v^ell 
marked and visible to the naked eye, at others liardly present 
Pirst nephndmm in vii, viii, or ix Vas deferens without 
‘‘prostatic” investment, opening into the upper part of a pear- 
shaped atrium , penial setss present 

Remmlcs, The length of the hair set 89 is variable, in iny 
Calcutta specimens it was double the diameter of the bodv, in 
the Lahore specimens equal to the diameter only The ventral 
setas m the Calcutta specimens v^ere 6-9 per bundle, in those 
from Lahore 6-6. 

The peculiarity of the process of asexual division consists in the 
fact that the second zone of budding is established one segment in 
front of tliB til St, so that the animal of which this segment foims 
the middle part has only one segment of the parent, the rest 
having been produced by the budding zones , siinilaily the third 
such zone is produced one segment in front of the second, 

Some individuals become sexual in Calcutta in January 

DistnhuUon, Lahoie: Calcutta It has also been found in 
Seistan, E Peisia, and is a common European species 

2 , Stylaria kempi 

1910. SHylavia Kemp, Stephenson, Eec. Iiid Mua xii, p. 303, 
pi XXX, fig 2. 

Lengtli 2|-4 mm. Prostomiuni a long narrow proboscis, in 
leugtli equal to three times the diameter ot the body. No eyes. 
iV=25 Ventral set© all with slight kinking forwards of the 
shaft at the nodulus ; those of segments ii-iv (text-fig. 32) six or 
fevier in bundle, 120 /i long, terminal prongs very unequal, the 
distal large, tlie proximal small, nodulus markedly pi oximal, distal 
curve of shaft alight ; those of more posterior segments 6-7 in 
bundle, 96-100 /a long, proximal prong remarkably small, 
nodulus proximal, but not so markedlj so as in the more anterior 
segments. Dorsal bundles with one long hair seta, 0*46-0*6 min 
long, twice or three times as long os the diameter of the body , 
and shorter hairs, equal to diameter ot body or less, 200 fi down 
to 80 /I ; also two or three single-pointed needles, 40 yu in length. 
No septal glands. Stomach slightly or well marked, in viii and ix. 

Remarlcs, The chief difference between tins and the widely- 
distnbuled 8, lacuBtiis is the absence of eyes in the present form ; 
perhaps also the greater length of the single long hair seta of the 
dorsal bundles. Michaelsen (120) refuses to consider certain eye- 
less worms desci’ibed by Eloericke as distinct from the common 
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S. lacmtr%8. These worms, which Floenoke (118) put in a separate 
genus CcBcarm, and divided among three species, are stated to be 
characterized by (besides the absence of eyes) the shortness of the 
proboscis, and the shortness of the hair aetss of the anterior 
segments. Michaelsen points out quite rightly that these are all 
signs of an incompletely developed anterior end, and that the 


Fig 32 — Stylana Steph , ventral aeta of segment u. X 660. 

animals are tlierefore probably ordinary Stylarias which have 
become detached abnormally early. It does nob appear that there 
are any such marks in the two specimens ou which the present 
species IS founded 

Distt'ihiiiion. Bhun Tal, Kumaon Dist., W. Himalayas. 

9. Q-enus DEBO, Ohm 

1887. Dei'o (part ), Bousfield, J. Linn. Soo., xx, p. 91, 

1896 JDero (part.), Beddard, Monog p 297. 

1900. Bei'o {i)art ), Michneleen, Tier, x, p 26. 

Prostomium well marked, rounded. No eyes. Ventral bundles 
of segments ii-iv or u-v longer than the others. Dorsal bundles 
beginning in v or vi, with hair setse and bifid needles. Hinder end 
with branchial fossa, with gills but no palps. Genital organs in 
general resemble those of ITais , sperm-sac single, its hinder part 
contained within the ovisac; spermathecoe m v, do not enter 
sperm-sac, but (in D, limom) rather bulge forwards. Alimentary 
canal degenerates in some species in the fully mature (seyual) 
animal. 

For an account of the curious degeneration of the alimentary 
canal m this genus (in D. limosa and another unnamed species), 
V. Stephenson (78) The same phenomenon occurs in Bxxmonais , 
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it occurs in Polychffites also, but not, so far as is yet known, 
in Oligochsates beyond those just mentioned. 

The dorsal vessel is ventral in position and on the right side of 
the ventral vessel in zeylamca ; its position has not been stated 
for D. Ixmosa In Hcemonaxs the dorsal vessel is on the left side 
of the gut , in some Tubificids {Bran(^%ura and lAmnodrilus soci- 
alis)^ the dorsal vessel is ventral and on the left side of the 
ventral vessel , in Aulc^horus, closely related to JDero, it has the 
normal position in some species and the abnormal (ventral or 
ventro-lateral, side apparently not slated) in others. If the 
statement that the dorsal vessel m D zeylamca is on the right 
side of the ventral is correct, it would seem to he an exception to 
the usual run of these cases, so far as known. 

True gills, in this genus, are projections, usually longer than 
broad, from the floor of the branchial fossa ; secondary gills are 
projections from the margin of the fossa. 

JDiatrihuiion, Lahore ; Xandy, Ceylon ; Agra The genus has a 
world- wide distribution outside India. 

Key to the Indian spedes of Dero 

1. Gills of the nsunl type, oue paii of secondary and 

two pairs of true giUa limosa 

Gills as ridges of wall of branchial fossa, free in only 
part of their extent JD. zeylamca, 

1. Dero lunosa Leidy. 

1914 Dero limosa^ Stephenson, Rec Ind Mus x, p 330, text- 
flg. 6. 

1914 Dero limoea, Stephenson, Tr. Roy Soc Edin, 1, pp. 766, 789, 
pi Ixxxjflgs 1, 3. 

1920, Dero limoea, Mehia, P. Z S. pp 467, 468. 

1887. Dero Itmoea. Bousfield, J Lmn Soc. xx, p. 106, pi. v, 
figs 11-16 » r ^ » 

1896. Dei o limosa, Beddard, Monog. p 298 

19(X). Dero hinoea^ Michaelaen, Tier x, p. 28 

Length of single animal about 6 mm., of chains about 12 mm. 
Segments of single animal about 48, of chains about the same. 
Transparent. Ventral bundles of segments ii-v with 4 or 6 
forked crotchets, longer than those of other segments, nodulus 
proximal, curve of shaft shght, shaft thinner than in those behind, 
prongs with a very narrow angle between them, distal one and 
a half times as long as proximal ; m middle of body bundles have 
3 or 4 crotchets, shorter than those m front, more curved, nodulus 
distal, distal prong very slightly longer and half as thick as 
proximal, included angle moderately wide. Dorsal bundles begin- 
ning in VI, with one hair seta and one needle seta, the latter bifid, 
with a slight sickle-shaped curve. Branchial fossa with rounded 
ventro-postenor border, the dorsal (anterior) border bearing a 
pair of secondary gills ; true gills two pairs, leaf-shaped, some- 
what longer than broad. Xo ecelomic corpuscles. Stomach m i? 
and X, or x. Four vascular loops in vii-x, Olitellum includes nearly 
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the whole o£ v, with vi and vji. Male funnels face lorvvards in 
V, are cup-shaped; vas deferens foims a downward loop and 
enters atrium on its dorsal aspect , atrium large, globular , no 
'‘prostatic” cells on vas or atrium; ejaculatory duct slightly 
invaginated upwards into atrial chamber. Spermathec© large 
ovoid thin-waJled sacs, duct narrows downwards. "No genital 
set© ; set© o£ vi disappear in the sexual animal. Alimentary 
canal degenerates at sexual maturity. 

liemarTcs, The Lahore specimens showed a number of segment- 
ally aiTanged bright orange-coloured spots, at the level ol the 
set© below the insertion of the dorsal setal bundles ; the dorsal 
margin of the branchial fossa was more cut up than usual, appar- 
ently, and gave the appearance of two pairs of secondary gills. 

The set© of the ventral bundles vary, I find (77), in the position 
of the nodulus , as in some other species, there is a regular change 
in its position on the shaft from the outer to the inner seta of a 
bundle. 

JDvsbnbution, Lahore , Agra. Widely diatnbuted, g. in 
England, N. America, Philippines. 

2. Hero zeylanica Supli. 

1913 Bero oBylamoa, Stephenson; SpoL Zejd viii, p. 252, pi. i, 
figs 



Fig, S3 , — Dero eeylanioa Stepb. ; dorsal needle. 

Length of single animal 7*6 mm.; chains not observed; 
maximum diameter 0*36 mm. Segments 43-60. Prostoraium 
short, rounded. No eyes. Ventral set© of ii-v with only a 
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slight cune, longer than those o£ other segments, ca. 
prongs with narrow included angle, distal nearly twice as Jong as 
proximal and of same thickness, nodulus at or near middle, 
number m bundle 4 or 5; m other segments length 87-98 /i, 
distal prong only slightly longer than proximal and half or two- 
thirds as thicic at base, nodulus distal, number in bundle 2- -5, the 
larger numbers in the more anterior segments, the smallei near 
the hinder end. Dorsal set© begin in vi, the anterior segments 
having 3 hair and 3 needle set©, iurther back two of each kind 
per bundle, and further back still one only, the hairs do not 
exceed the diameter of the body ; the needles (text-fig. 33) are 
nearly straight, with a slight sicMeshaped curve and finely bifid 
point, and a slight nodulus distal to middle Intestine opens into 
floor of branchial fossa, which extends forwards dorsal to hinder 
end of the gut as a pocket , four pairs of gills as ridges of the 
wall ot the branohial tossa and forwardly-directed pocket, the 
ndges being free m pait of their extent, either in their middle or 
at their hinder ends (in the latter case they point forwards, not 
backwards as in most species of the genus). 

Refinarlcs, The curious arrangement and form of the gills is 
distinctive. 

Distribution* Kandy, Ceylon. 

10. (Jenus AULOPHOKUS Schmarda 

1861. Aulophm'us, Schmarda, Neue wirbell. Thieie, i, 2, p 9 
1887. Dejo (port ), Bouafield, J. Linn. Soc. xx, p. 103 
1896, Dero (part), Beddard, Monog p. 297. 

1900. Defo (part ), Michaelsen, Tier, x, p. 26 

1906, Aulcphorus, JMicbaelsen, Z. wiss Zool. Ixxxii, p 307 

Prostomium well developed, rounded Ventral set© beginning in 
ii, composed of double-pronged crotchets. Dorsal set© beginning 
in V or vi, bundles composed of hair set© and forked or palmate 
needles. Hinder end forms a branchial loasa with paired gills, tlie 
border of the fossa prolonged behind into a pan ot long filiform 
appendages (palps) diverging in the form of a swallow’s tail. 

The distinction from the genus Dero consists in the possession, 
m addition to the gills, ot a pair of long non-retraotile and non- 
vascular palps at the binder end. Schmarda m defining Auloplwrus 
took the presence of palps, the absence of mils (which apparently 
he failed to observe in his two species), and the manufactui’e of a 
tube as the distinguishing characters. Most writers for some 
time afterwards, however, merged the genus in Dero ; but 
Michael sen m 1906 re-defined it and separated it again, and he has 
been followed by latei authors 

The dorsal vessel is ventral in position for the greater part of 
its extent in A, tonkinensis^ and ventro-lateral m A miohcL^eni ; 
it has the normal position in A.furcatus. 

Distribution, Calcutta , Lucknow , Bhim Tal, W. TTimn.1ayfl.fl ; 
Lahore; Bombay; Ehed, Poona Disk, Kandy, Q^lle, and else- 
where in Ceylon. It has a world-vmde distribution outside India. 
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Keu to the Indian species of Aulopliorua. 

1. Doi'snl ueedles paliiiate . A, ionkinmsis 

Dorsal needles double-pointed . . . 2 

2. Gills two or three pairs of true and one of accessory, 

or thiee pans of time gills only A fw'catus 

Four pairs of true gills ... ... A» michadsem, 

A oxycephalus Schmarda, TS), from Gallo and also from the 
interior of Cevlon, is placed by Michaelseu in the Tierreicli as a 
doubtful species; lie lias since suggested (54) that it may be 
identical with A. tonhinensis ^ it is not A, muhaelsem^ since found 
at Kandy. 

1. Anloplxoms toniiiieiisis {Vejd ) 

1909 Aulophm'm tonUnensis^ Micbaelaen, Mem. Ind. Mus i, p 132. 
1911 Aulo^dionis tonkinensiSj Stephenson, Rec. Ind Mus vi, 

p 212. 

1913 Aidophoi^stonlunmsis, Stephenson, Tr Roy Soc. Edin. xlix, 
pp 738, 744, 767 


1894 Deio tonhinenm^ VejdovsW, Mem. Soc. Zool Fr. vii, 
p 244, text-fig, 

1900 Deio tonkincmis^ Michaelseu, Tier x, p »30 
1906 Deio tonkmmaxSf Michael sen, Zoologica, xliv, p 868 

Length of chain of two animals 3*5 mm.; maximum thickness 
0*28 mm ; segments 26-29, 7i = l7 or 18, 5 segments added m 
budding zone to form head of second auiiual Prostomiura small, 
short, rounded; pharyngeal region swollen, the prostommm 
appearing like a nose on its end. Ventral bundles with 4-7 
orolchets, the prongs short, setm of ii-v the same thickness (3/jt), 
but longer (90 /i) than those of other segments (70 /a) Dorsal 
bundles beginning m vi, wath one hair seta 0 16 mm, long and 3 /a 
thick, the prongs di\erging to a width of 7 /x, and connected by a 
web which may appear ribbed. Hinder end cybndncal, not 
expanded, with tin oblique funnel-shaped depression, from which 
two pjurs of long cylindrical gills with conical extremities (the 
shape of a lead-pencil) project, the doisal pair longer and thicker 
than the ventral; ventral border prolonged into a pair of palps, 
cylindncal, with dislal end slightly swollen and rounded, somewhat 
longer and thicker than the dorsal gills. Coelomic corpuscles 
present. Stomach in ix. Dorsal vessel has a ventral position 
thionghout the greater part of its extent; contractile commissures 
m vii and vni. 

Eemarks, Michaelseu considers this species ns possibly iden- 
tical with Scbmarda’s A. occycephalua from Galle, Ceylon (3)^ 

Amiandale apud Michaeisen, (64), gives nn account of the 
behaviour of the worm; it moves about in a case of foreign 
partacles; extending the anterior part of its body, it uses its 
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protru Bible pharynx as a sucker by which to pull itself along ; the 
palps protrude from the hinder end of the case as it moves; cf, 
also Stephenson (61, p. 213). 

IkairihuUon. Calcutta , Lucknow ; Bhim Tal, Kumaon Dist., 
W. Himalayas. Also from Tonkin, China. 


2 Aulophorus furcatus (01ce)i). 

1910 Beio sp , StephenBon, Rec Ind. Mus v, p 71, text-figs. 6-8, 
pi vii, iga 4-6, pi. viii, figs 6-7 

1912. Aulophoi'ua stephensom^ Michaelsen, Arch. f. Natiirgesch. 
Ixxviii, Abt A, Heft 9, p. 116. 

1914 Aulophw'us fill oattis, Stephenson, Rec Ind. Mus. x, p 332. 

1916 Aulophorxis futcatusj Stephenson, Tr. Roy Soc. Edin. 1, 
p. 784 

1916. Aulophot'Ui fui catuSf Stephenson, Rec. Ind. Mus. xii, p 306, 
pi XXX, fig. 3. 


1887. Dero fmcata (^part), JBousfield, J, Linn. Soc xx, p 106, 
pi V, figs 17, 18 

1896. Beyofurcata^ Beddord, Monog p. 299. 

1900. Berofurcata^ Michaelsen, Tier, x, p. 29 

Length of chains about 6-16 mm ; diameter 0*2 mm. Segments 
of single individual about 35-40 or more, of chains up to 48, 
w=18-25, 6 segments added to head ot second animal in 
budding zone Prostomium rounded. Ventral crotchets 4-5 m 
bundle, fewer posteriorly; those of ii-iv a little longer, with 





Rig Z'^.—MilophcmiB fttroaiw (Oken) ; dorsal needle 

longer prongs, the distal longer than the proximal, equal in 
thickness or tlie proximal thicker at the base ; from v onwards 
the crotchets are more curved, shorter, and thicker, with shorter 
teeth, the distal a little longer than or equal to the proximal, 
which IS a little or considerably thicker. Dorsal bundles 
beginning in v, containing one double-pointed needle (text-fi:g. 84) 
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witli a alight sickles!) aped curve, and one hair seta whicli does uot 
attaiD a length equal to the diameter of the body. Braiicliial 
fossa funnel-shaped, with two pairs of true gills and one pair of 
accessory gills, or three pairs of true gills, oi thiee pairs true and 
one pair accessory gills. The posterior margin of the fossa 
prolonged into a pair of long narrow palps, diverging behind. 
Four or five pairs of vascular commissures, in vi-ix or vi-x, or 
even six pairs in v-x , dorsal vessel on intestine. Wo stomach 
Ooelomio corpuscles present or absent First nephridiuin in vii 
(rarely viii) Olitellum v-|vii=2i Male funnels cup-shaped, 
close together, looking upwards and backwards, in mouth of 
sperm-sac ; vas deferens running downwards on septum 6/6, 
entering anterior face of atniim , atrium small, subsphenciil, no 
covering of “prostatic’' cells, efaculatory duct short, somewhat 
mvaginated upwards into the atiium. Ovisac encloses sperm-sac 
Spermathecae ovoid sacs confined to v, duct narrow and straight 

Renia^hs I have shown that all intermediate conditions exist 
between the tvpical A furcatus with two pairs of true ami one 
pair of accessory gills, and the form at first described as Dero ap. 
and atterwai'ds named A, stepheiisom by Micliaelsen, with three 
pairs ot true and one pan* ot accessory gills. The species must 
therefore be united, and the diagnosis widened accordingly If 
thought necessary, the typical form with two pairs of true and 
one pair of accessory gills may be distinguished as f. Ufpim^ and 
the other extreme of the senes as f siephensoni (Mioh ), with the 
proviso, however, that intermediate forms occur, 

Bistvibxiiion. Lahore, Bombay; Khed, Poona Dist., m a hob 
spring Widely distributed in Europe , perhaps in AFnca and 
America also. 


3. Aulophorus michaelseni, nom. nov. 

1913 Stephenson, Spol Zeyl.vnijp 266, pi i, 

fig 6 

1916 Stephenson, Kec Ind Mua xii, pp. 305, 

306 

Length of single animal (preserved) 3-4*5 mm., diameter 
0 3 mm. Segments max. 52; n=22, Prostoinium abort and 
rounded In preserved specimens the anterior end is somewhat 
swollen, thickest at iv, vi-vii being contracted and having the 
appearance of a neck. No eyes 'Hinder end with palps, gently 
tapering m tliickness from 60 proxinmlly to 16 jj. at distal end, 
and four pairs of gills, all true (inserted within the margin of the 
funnel), the most anteriorly placed being the shortest. Ventral 
aetss of ii-iv (teKt-Rg 36, h) 4-6 per bundle, 76-84 /i long, distal 
prong twice as long as proximal, but only two-thirds as thick at 
base, nodulus markedly proximal; those of the other segments 
(text-fig. 35, o) 4 per bundle, or 3 or 2 posteriorly, prongs equal 
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in length but distal only half ns thick as proxiuinl, nodulus 
markedly distal, setee shorter than those of the anterior group 
(68 fi)y aud more curved. Dorsal bundles begin m v, consist of 
one hair seta not exceeding in length the diameter of the body, 
and one needle (text-fig. 35, a), 61-55 long, siokleshaped, 


(f fr 


‘ C 

6 . 


Fig — AifXofhor'm mtohaeUeni Steph , c, dorsal needle, A, antenoi* vential 
seta , c, posterior ventral seta (6 aud c more magnified than 

forked, with slight nodulus at ]unctioa of curved with straight 
portion of the shaft. Septal glands m iv and v No stomach. 
Dorsal vessel has a veiitro-lateraJ position on the gut for the 
greater part of its course, 

MemarJcs I have come to the conclusion that tlie present 
species must be separated from A, Mich. (121), with 

which I at first united it So far as I know, the only description 
of A. palustns that we possess is merely a short preliminary 
diagnosis, but even so, the mention of crotchets (Hakenborsten) 
in the dorsal bundles is, I now think, sufficient to distinguish it 
from the present form ; the dorsal needles of this form cannot be 
called Hakenborsten, and I therefore give it a new name, 

I considered in 1916 that this species might ultimately have to 
be merged m A. furcaius, through the discovery of intermediate 
conditions of the gills, as it has been necessary to merge 
A, stepTiensoni, But the position of the dorsal vessel seems to be 
a well-marked distinction. 

Dhfribuhon Kandy, Oeylon. 
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Family TUBIFICIDiE. 

Small aquatic worms, usually reddish in colour, up to 200 nim. 
in length, of slender build Setoa in lour bundles per segment, 
usuall 7 with an indeterminate number of setm per bundle. 
Ventral bundles contain only biHJ or more rarely single- 
pointed crotchets ; dorsal bundles consist of bifid or pectinate 
crotchets only, or ot bifid or single-pointed crotchets with hair 
setae , both dorsal and ventral series begin m ii. N’o muscular 
gizzard. Testes and ovaries in x and xi respectively , viisa 
deferentia open each into an atrium, or both into a common 
atrium ; atrium opens on xi. SpermatliecaB may be absent ; wlien 
present they open on x Asexual reproduction by fission as in 
the Naididae does not occur. 

The above diagnosis does not apply fully to the aberrant genus 
Axilodrilus. 

This family is very common in Europe, but hitherto only eight 
species, belonging to six genera, have been found in India. 
This poverty is partly appaient, partly real The difficulties in 
the way of the exact study of this family are much the same 
as those mentioned for the Naididte ; though being on the w^hole 
larger woims than the Naididae one w^oiiJd expect them to be 
collected ofteiier; that this does not happen is an indication 
that the family is really somewhat scantily represented in India , 
and the same applies to the Enchytrasidai. Two o£ the eight 
Tubificids, however, Limnodi'iliis socialis and Bm^icJiiura aouoerhyi^ 
seem to be I airly common forms. 

The disproportions in numbers between the Indian Naididae 
and Tubifioidin are brought out by the following table • — 

Naidid b Tumprciu u. 

Germany (Micliaelaen, Siisswasserf. 

Eeutflch 1909) .... 30 19 

Switzerland (Pigiiet, Olig. Suisse, 

1913) 33-34 15 

India 31 8 

JDistrihutim* Kashmir; Lahore, Punjab; Lucknow and Agra, 
United Provinces, Burhanpur, Central Provinces; Calcutta and 
Belgalcbia; Kurseong, E. Himalayas; Manipur, Assam, Inle 
Lake, Burma ; Barkuda Island, Chilka Lake, E. Coast ; Madras , 
Kilgins ; Kandy, Ceylon. 

Key to the Lidian gen&'a of Tubifioidce. 

1. Gills present in dorsal and ventral senes .... Bbanohiuba. 

No gills 3, 

2. Outer prong of crotchets throughout shorter 

than Wer ... Aulodhilus. 

Outer prong of crotchets mostly eq[ual to or 
longer than inner 3. 
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3 No spermatliecED , apermatopliores affixed to 

surmce of animal Botheionkurum. 

Spermatheca single Monopylephorub. 

^emiatheoa paired 4 

4 No hair aetoe in doisal bundles , all dorsal 

needles bifid LniNODRiLUS 

Hair set&s present, anterior dorsal needles 

ctenate Tubipbx 

1. Genua LimNODKILUS Glap, 

Dorsal and ventral bundles with bifid crotchets, of the same 
form in both , no hair setae. Lateral pulsatile liearts in vui, 
or more usually in viu and ix; vascular cutaneous network in 
the posterior part of the body. Testes in z, ovaries inxi, vas 
deferens long, atrium with a bulky solid prostate, ending by a 
true penis (i.e., one the folds of which are not capable ot being 
smoothed out) with usually a strong chitinous tube Sperma- 
thec© in testis segment, containing spermatophores after 
copulation. 

The common species is L, socialis ; specimens of the genus, 
species iu determinable, have been obtained from Sona Sar, a 
small lake in Kashmir, at a height of 12,600 ft. (L%mnodnliL8 sp., 
Stephenson, B»eo. Ind Mus. xii, p 307). 

Bistnhution. Lahore , Calcutta and Belgatohia , Kandy, Ceylon ; 
Kashmir. The genus is common in Europe, and is found also 
in America, Japan, and Tibet. 

1. LimnodriluB socialis StepK 

1912 Limnodrxlus socialvi^ Stephenaon, Tr. Roy. Soc Edm. 
xlvm, 294, pi 11 , figs. 9-16. 

1912 Linwiodnlm aoctalis, Stephenson, Rec. Ind Mus. vu, p. 237, 
text-fig. 4 

1013. lAiiiiwd'i ilu8 socialis, Stephenaon, Zeyl, vui, p. 260. 
1918 Lmnodnlus soctalis, Stephenaon, Tr. Roy. Soc. Edm. xhx, 
pp. 740, 744, 762. 


1917. Limnodrilus sociahs, Stephenson, Mem. As Soc Bengal, 
VI, p. 93, pi. IV, figs. 6, 7. 

Colour pale reddish brown, deeper anteriorly. Length up to 
75 mm extended , thickness less than 1 mm. Segments ca. 110 ; 
a double annulatiou in the first few Prostomium bluntlv 
conical. Set© (text-fig. 36) with proximal prong of fork shorter 
and stouter than the distal; nodulus distal; length m anterior 
pait of body 115 /l, diminishing to about SOfi behind; 6-8 per 
bundle anteriorly, diminishing to 3 or 4 posteriorly. Paired 
gland-like masses of cells ventro-laterally to OBsophagus in vi and 
vii, and smaller aggregations in v and vm. Dorsal vessel situated 
vent rally, to the left of the ventral vessel for the greater part of 
its course , no submtestinal yessel ; a supra-intestinal present 
in segments v-ix ; hearts a single pair m vin, and in the sexual 
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animal in addition a pair of long sinuous loops to the genital organs. 
Cutaneous plexus in the posterior half of the body formed by 
four chief capillary vessels on each side in each segment, which 
branch freely and anastomose. Nephndia of vn and viii (the 
most anterior pairs) surrounded by large pear-aliaped cells , then 
a hiatus till xiii ; nephndia not present in every segment after 
xni. Cerebral ganglion cleft both anteriorly and posteriorly. 

I 


Fig. 37 — Limnodt^us sooialia Steph ; 
chitinous penial tube ; X 115. 


Fig. 36 . — Limnodnlm soadlis Stepb. ; 
sefa, X 750. 

Clitellum embraces xi-xii. Vas deferens wider in its first 
portion ; atrium elongated, pear-shaped, the first part the broader ; 
prostate continuous with first part of atrium ; penis sheath 
(text-fig. 37) circular m cross-section, narrowing somewhat to its 
termination, about 10-11 times as long as broad at its upper end 
(520 fji and 49 ja), termination expanded in form of a trumpet aud 
its anterior hp strongly everted. Vesiculce seminales paired in ix, 
single in xi, the latter reaching back through a number of 
segments. No spermatophores. 

EmarJcs. The worms may occur in great abundance, forming 
tangled masses of several pounds in weight ; their heads are 
downw'ards in the mud, their tails freely waving , on ^ any 
interference the animals contract themselves with extraordinary 
rapidity, and there may be no sign of life where a moment before 
there was a lai'ge animated mass. 
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I found that in. March at Labor© a large proportion of the 
worms were headless ; the worms had been found sexually mature 
in December and also in ^February, and I am inclined to suppose 
that the deposition of the large eggs causes so much damage to 
the anteiior segments that these are thrown off, the oviduct 
appears to be such a small passage that it does not seem possible, 
with every allowance for distension, to suppose that the ova can 
escape through it. It is thus possible that, though the worms 
live for some tune after losing the anterior segments, the whole 
generation perishes every year. 

I have found the worm in material from Kyoto, Japan, 
collected by Annandale ; it is sold as food for goldfish, and is thus 
one of the few Ohgochseta that are of commercial importance. 

The same species has been described by Nomura (132) as 
L gotoi (for a discussion on the identity of these cf 84, where 
also the question oE nomenclature is argued). 

This species appears to differ from others of the genus in not 
having spermatophores. 

Both antiperistalsis and ascending ciliary action occur m the 
intestine, as in the Naididoe. 

Distribution, Lahore ; Oalcutta and Belgatchia , Kandy, Ceylon. 
Also m Japan. 


2. Genus BEANCHIURA Bedd, 

1892, Branchiui a, Beddard, Quart, J Mic, Sci. xxxni, p, 326. 

1896. Beddard, Monog p 270. 

1900 (part,), Michaelsen, Tier, X, p 39 

1908 Branchiuraf Michaelsen, Aich, f. Naturgeach, Ixxiv, 1, 
pp. 140, 162 

Dorsal bundles with hair setss, along with siugle-pointed or 
forked crotchets. Segments of the hinder part of the body 
with a dorsal and a ventral gill Atnum with a blindly ending 
appendage (paratrium) ; terminal portion of atrium eversible ns a 
penis ; no penial setae. No spermatophores , Bpermathec© filled 
111 copulation with amorphous masses of spermatozoa. A special 
coelomic sac encloses the ectal portion of the male efferent 
apparatus. 

This interesting genua has been the subject of much discussion 
since the description oE B, sowerbyt by Beddard in 1892. JFor a 
rSsum^ of the limits ascribed to the genus at various times cf. 
Stephenson (84) ; at present it is held to comprise only the one 
species. 

The relationships of the genus are discussed in the paper just 
mentioned, and in the others there referred to. The closest 
relative of Branchiura^ however, is the recently discovered 
Kawamuria (Stephenson, 84). Notable m both genera is the 
coelomic sac winch encloses the terminal portion of the male 
efferent apparatus ; the function of this sac, which has muscular 
walls, is by its contraction to evert a portion of the atnal wall as 
a penis. A similar sac has been found m some species of 
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Pkreodnliis (Beildtircl, 110 , Beulmm, 114), whoro ifca function is 
apparently similar , these aufciiors suppose the sac to have been 
formed in FJu'codrdas by a splitting off from the am face of the 
atiiiiin. 

BistnhuUon. Lahoio , Calcutta , Madras; Lucknow and Agra, 
United ProvincOR; Manipiu, Assam, lule Lake, Burma, and 
Kaung-daing, Tawng-hwe Htate. Also recorded from London, 
Dublin, Eraiice, G-ermany, Japan, and China 

1 Branchuira sowerbyi Bedd 

1912. Bi'anchiura sowerbyi^ StepheusoD,Tr Roy. Soo. Edin. xlviii, 
p 285, pis, 1, 11, tigs 1-8. 

1912 Bi amhmra sowet hyi, SLephenson, Rec Ind Mus vn, p 234, 

pi. \ii, figs. 1-5. 

1913 Biamliium Stephenson, Tr. Roy Soc. Ediu xlix, 

pp. 741, 744, 763, 

1918, Brancluura soioerhyi^ Stephenson, Rec Ind Miia siv, j) 12, 
tevt-Hga. 1-3. 

1020 iStepbenson, Mem Ind, Mas vii, p 200 

1920 Btnnchwa noweibyi, Molira, P. Z S pp 457, 45S. 

1921 StephensoLi, Rec Ind Mus wn, p 752 


1892. Bmnchmi'a soioerbyi^ Beddard, Quart. J. Mic. Sei. \x\iii, 
p 326^ pi. 19 

1895. Bynnchmm soioerbii^ Boddiird, Moiiog. p. 271. 

1900. JBranohium Boioeihyi, Michaelaen, Tier x, p. 40. 

1908 Bmntihiura soioei hyi, Miciinelseu, Arch, f. Naturgeach. Ixxiv, 
(1), p 134, pl ill, hga 1-6 

1913. Bianchiura soitfc; />yi, Keyl, Z wiss Zool. cvii, p 199, pl ix, 
figs 2, 5-7, 0, pl X, figs. 10-15, pl. xi,tjgs. 10, 17 ; texfc-figs, 
1, 2, 17-19, 28-30. 36-66. 

1017 Branchiura aoioohjii Stephenson, Mem. As Soc, Bengal, vi, 
p. 89. 

Length ordinarily 20-50 mm , exceptionally up to 185 lum , 
thickness 1 uim. or more, fairly stout, very contractile. Colour 
pinkish grey, with whiter and more translucent margins. Seg- 
ments 74-270. Pi’ostomium bluntly conical. Ventral bundles 
with single- and double-pointed needles (text-fig. 38), up to 6 or S 
m a bundle, about 120 fi in length, with double curve, nodulus 
distal , the double-pointed variety, in whicli the outer point is the 
smaller, predominant in the anterior part of the body, the single- 
pointed 111 the hinder part Dorsal bundles in the anterior part 
of the body composed of 1-3 hairs and 6-8 needles ; the hairs 
short, 130-164 not much longer than the needles, and absent 
from the whole of the gill region, the needles of the same form 
as those of the ventral bundles, mostly forked in the anterior 
part, siugle-poiiiled in the hinder part o^ the body. The ^ills are 
cylindrical projections segmentally arranged in the posterior part 
of the body, occupying tlie hindmost sixth to two-fifths of the 
body, one dorsal and one ventral in each segment ; there are from 
50 to 140 pairs ; m lengtii they are commonly about eqiial to the 
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diameter of the body, shorter in front, where before disappearing 
they become mere tubercles, they aie not ciliated, the cavity of 
the gill-procesa la shut off from the coelom, and contains a 
vascular loop. Dorsal vessel situated ventro-laterally for the 
greater part of ifcs extent, supraintestinal present from vi to xii; 
hearts two pairs, in ix and x, the first pair originating above from 
the suprainteatnial, the second from the dorsal vessel, non- 
contractile loops m ii— vui. Cerebral ganglion deeply indented in 


Fig single- and double-pointed seltc , x 

front, less markedly behind ; large giant fibres in ventral nerve 
cord, of M'liich one is specially enormous (np to 70 p. lu diameter). 
Clitellum x-xu. Ufole pore at site of missing ventral setai of xi. 
Spermatliecol pore behind ventral setae of x. Testes in x vns 
deferens fairly short, joming the atmm some distance from its 
ental end, and thence running in the atrial wall to enlal end of the 
tatter , atrium long, joining the paratrium about the middle of its 

w (ffi elongated, at its ectal end rniming 

wilh the (here nan-owed) atnum for some distance before the 
wo luinina uiute, ectal portion of atmim (below union with 
partially eversiWe as a somewhat bladder-lilco poms 
(not often seen everted); both paratrium and ental portion of 
a massive investment of “prostatic” cells 
(text-fig 39) Spemnthecre with almost circular ampulla and 
sharply distinct thick tubular duct. ^ 

iJuniari*. Many interesting and curious points Lave been 
brought out recently by the considerable amount of work which 
has been done on the anatomy of this species The genital organs 

(Michaelsen, 19oWp. • Key] 
1913, Stephenson 68, 8B). I have slown, on th^ basisffibeSe 

in size, and m the number of 

7®^ “i "^ery consider- 

able, but I have been unable to correlate these variations with 
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the conditions of life, except lu some degree with the nature of 
the bottom on which the ftiiirnals happen to be hving iAoyl has 
published a detailed study of much ofc the anatomy, m whicli lie 
devotes special attention to the histology of the nervous system 
aud to a compaiative account of the giant fibres in the Anuehda, 
to the elements of the lateral line, and to the genital system, and 
adds observations on the mode of life and powers of resistance. 


(Xt €71 C S 



Kig 39 , — ]imnchiura sowerhi/i Bodcl , malo gouital orgfiUB (cliagmmmatio). 

Ai eo, at en , at tlio ortal, ental, aud micldlo pints of the 
atrium reBpeotivoly , h , body-wall , o < , coelom lo puo , J , raalo 
fnnuel , m , imiaoular baud , p at,, paraLnum , pov , poritoiipol ooIIb , 
H , aopfuin , vd, vaB deferens , cf i nudo apoitmo 

Antiperiatalsis occurs m the intestine, and water may be taken 
in at the anus by “gulping movements”; but ascending ciliary 
aciion apparently does nob occur in the intestine (Steplienson, 
72 ). 

rCeyl stales that the needle solro are more or less plainly bifid 
in all bundles. 

A curious point m relation to its occurrence is its association 
with Lvninodnlas sooialis. The two were found together in 
Lahore, they were found similarly in Calcutta; and they occur 
living together in Tokyo also 

Distnhuiio)i Coincides with that of the genus as given above. 

The species was first found by Beddard in the mud of the 
Victoria vecjia tank in the Boyal Botanical Society’s Q-ai'den in 
London ; Michaelsen afterwards found it in a warm water tank of 
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the Botanical G-ardens at Hambui g , Perrier then found sjieciinens 
m the Bhone ; it was then recorded from several places in India, 
first from Lahore, where it was living freely m the open, then 
from Calcutta, in the Museum compound, and Madras, in the 
Vicionob iegia tank in the Agri-Horticnltural Society’s Gardens, 
Keyl mentions that ic has been found in warm water houses lu 
G-ottingeii and Prankfort, Southern records it from the Victot'ut 
regm tank in the Botanical Gardens in Dublin. It has recently 
been taken in Japan (ditches near Tokyo), and China (Kiangsu 
Province), and in India in the Inle Lake, at Manipur, and at 
Agra and Lucknow. 

The question has been discussed as to where its original lioine 
IS, since 111 Europe it is almost constantly found in artificial 
surroundings. S, America wns at one time suggested, since the 
Vxctona regia is a native of that legion ; when it was found living 
fieely in India, that country also seemed possible It has now 
been shown to be widely scattered in Asia; and its descent from 
Xaiuamuriay which is hardly to be doubted ( 84 , 88 ), indicates with 
some degree o£ probability Japan or some Par Eastern locality as 
its place of origin, 

3 Genus BOTHRIONEUBUM: ^tolc 

Prostonmiin with a sensory pit. Dorsal and ventral setal 
bundles with bifid crotchets ; no hair setae. No gills. Atrium 
\uth a blindly ending appendage (paratriuin), !No penis. No 
speruiatheccB Sperm atophores affixed to the body-wall in 
copulation 

DistHhiition Kurseong, E, Himalayas The genus is also 
known from Eiucope, N. Amencn, and the Malay Peninsula. 

1 Bothiioneumiu iris Bedd 

1901) BotJirioneu7*i(m tvis, Michaelseu, Mem Ind Mus. i, j). 135, 

1910 BotJirio7t€urum ms, Stephenson, Bee. Ind Mus. v, p. :^41, 
text-Bgs. 1, 2. 

1901. Bothttomi7on w, Beddard, P.Z. S. i, p. 81, text-figs 8-10. 

Moderately stout, about 26 mm, m maximum length. Segments 
about 64 Prostouiiuin semicircular. Prongs of setaa at a wide 
angle, the distal usually tlie longer, the proximal the thicker; 
number per bundle 3-6 in the anterior pnrt of the bod}', regularly 

2 m the posterior No ventral setce in the segment of the male 
pore l^Iasses of gland cells in connection with the alimentary 
tube in in, iv, and v. No cutaneous capillaries Clitellum on 
segiuents of mide pore and succeeding segment. No penial setes* 
Position of gemtal organs varies, male aperture being on xi or xii. 
Tas deferens divisible into two regions, invested by a thick layer 
of peritoneal cells ; first part of atnum fusiform m shape, next 
portion irregular, with a number of folds or small diverticula; 
paratriura small, egg-shaped, without a cap of peritoneal cells, with 
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hardly distiiigiiishabl© lumen, its mouth invagiiiatecl into second 
part of atrium ; terminal portiou of atrmm unites with its fellow 
underneath ventral nerve cord, the male aperture being median 



Fig 40 . — Bothnoneurum ms Bedd, ; empty spermatophores. 


and single. Spermatopliores (text-lig. 40) o£ somewhat fusiform 
or irregular shape, attached by a solid stalk to the clitellar 
segments, one to five in number. Female apertures paired, m 
groove behmd male apertiu'e. 

Distribution, Kurseong, E. Himalayas, The species is also 
known from Siamese Malaya, whonce it was first described. 

4. Genus MONOPTLEPHOEUS Levimen, 

1892. VemiculuSi Goodrich, Zool Anz. xv, p. 474. 

1895. Vennimlu8f Beddai’d, Monog. p. 271. 

1900 VennimhSf Michaelseu, Tier, x, p. 40 

1900. It1modrilu8f Fr, Smith, Bull. Illinois Lab. v, p. 444. 

1900. BhmdHluSi Michaelsen, Tier x, p. 622. 

1904. Monopylepkorus, Ditlevsen, Z. wisa Zool. Ixxvii, p. 423, 

1905. Monopyl&phoruSf Moore, P. Ac. Pbilad. Ivii, pt 2, pp. 375, 

376 

1909. Rhmdnlus, Benbam, Olig. Subantarotic Is., p 260 

1918. Mcmopylmhormf Michaelsen, Zoologica, xxvi, Ileft 67, 

Tail 1 , p. 141. 

1914. Rhizodr^u^Sy Benham, Tr. N. Zealand Inst, xlvu, p. 183. 

1016 Monopylephorm^ Nomura, J. Coll. Sci. Tokyo, xxxv, Art. 9, 



Ventral and dorsal setal bundles with forked crotchets only, 
M!ale pore, unpaired, in li, Spermathecal pore or pores in i. 
Female pores paired, in 11/12. Hearts in x, and often, also lu 
some of the preceding segments. Testes in x, vasa deferentia 
short, opening by means of a common simple atrium. Ovanes 
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The above is taken from Michaelsen’s Tierreich volume. Tn 
addition, the nepbndia appear to be peculiarly constituted, liaviiig 
their coils closely united as in the Euchyijrsaidse Nomura gives 
as distinctions of Monopylepho^nis from JShizodnlus (both being 
included in the above diagnosis)* — the presence of unicellular 
valves in the dorsal vessel; the absence of direct commissural 
vessels between dorsal and venti’al trunks (the comniisauros being 
broken up into a cutaneous network); and the presence of a 
flame-like structure in the nephndium, apparently the lengthening 
of the upper lip of the nephrostome; besides a few other 
characters of minor importance. 

Buti'iluhon, In India only recorded from Baikuda Island, 
Cbilka Lake. The genus is widely distributed, being found in 
England, Japan, Denmark, N. America, the Kennadec and 
Auckland Islands, and the Transvaal. 

1 Monopylephorus parvus Ihtlevsen, 

1917. MonopylepJioi*u8 paivusj Stephenson, Mem lud Miis. v, 
p. 486, text-fig. 1. 

Maximum length 8-16 mm.; diameter ca. 0*4 mm. Segments 
38-64 Colour pink in life Prostomium large, prominent, 
triangular with rounded tip. Setse of two forms, single- and 



Eig 41 ^Monopylephorus parvus DiUevsen ; a, double pointed seta from au 
onteiior dorsal bundle, d, single-pomted seta from a ventral 
bundle behind the middle , X 760. 

double-pointed crotchets (text-fig. 41); no hair setm. Double- 
pointed set© 80 /4 long, 3 p. thick, nodulus somewhat distal, prongs 
equal in length, both comparatively short, of about equal thickness 
or, especially posteriorly, the outer thinner than the inner. 
Single-pointed set© ca. 70 p long, Sp thick, distal curve more 
marked than the proximal, tip sharp, nodulus shghtly distal. 
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Some setoB with intermediate characters, the outer piong; being 
small. Ventral setae absent in xi, usually three per bundle, but 
may be more in the anterior segments, and only two posteriorly , 
111 the anteiior part tlie bundles consist of double-pointed sotoe 
only, behind the middle single-pointed also occin ^ Dorsal sette 
begin in ji, 3 per segment, or 4 or 5 in the anteiior segments , 
anteriorly only double-pointed setm are present, single-pointed 
inahe their appearance not far from the anterior end, and soon 
entirely replace the double-pointed A sucker-like “ pharynx 
resembhng tliat of Enchytiieids , pharyngeal gland-cells aiTauged 
in four cords dorsally and dorso-laterally. Body-cavity corpuscles 
up to 10 /i in diameter. Dorsal vessel laterally or ventro-laterally 
situated on the left side throughout the greater part of the body, 
only fully dorsal at the anterior end. Supra- and suh-intestinal 
vessels absent. Parietal plexus within muscular layer of body- 
wall. Nepliridia of “ enchytrroid character ; upper lip of funnel 
very long Testes and funnels in x. Yas deferens covered almost 
from the beginning with high peritoneal cells, passes back in xi, 
and then rises towards the dorsal body -wall , loses high peritoneal 
investment and bends downwards , dilates to form an atnal 
chamber of elongated peai’-shape, the nariower end below'^. The 
atria converge and unite to open on a papilla on the roof of a 
median depression on the ventral surface of the animal (spenni- 
ducal chamber) Sperm-sacs two, an anterior in ix, and a posterior 
extending backwards from septum 10/11 thiougb several segments 
Spermatheca single, lu x, aperture median, in 9/10, the organ 
being, bow’ever, on the left side , it is a somewhat twisted 
cylinder narrowing towards the external aperture to form a short 
duct. Spermatophores not formed. 

Distribution. Barkuda Island, Chilka Lake. The species has 
previously been found m a littoral habitat in N. America ; and a 
worm which may be identical has been described from Denmark. 


5. Genus TUBIPEX Lm. 

1896 Tiibtfev -h Ihjodiilus -|- Iletcrochata -f Deloscohv -j- Tmn- 
murijctes -f- llemitubifei + Spivosperma -p EmholocepJtaluSj 
Beddaid, Moiiog. pp 242, 267-262, 264, 272 
1900 TuUfci-yllyodnhiSy Michaolsen, Tier, x, pp. 47, 48-63, 
624-526 

1909. Ttihifcdf Michaelsen, Susswaaserf Deutacb. p. 34 
1918. Tuhifc\y Pjguet, Obg. Suisso, p 61 

Vential bundles of bitid crotchets. Dorsal bundles of biiid 
crotchets, and, at least in the anterior segments, hair setse also. 
Ventral crotchets differing m form from the dorsal, the latter 
often pectinate, or more or less incompletely pectinate (with small 
teeth intermediate between the two prongs). Atrium witli a 
solid prostate, terminating in a penis. Spermatophores in the 
spermathecro. 

The characters which distinguish the subgenus Tuhxfex from 
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the ofcliera aie — Surface of tlie body without papillaa, smooth 
Yas deferens longer tlian the atrium. 

Distnhuiwn JN'ilgins, S. India. Outside India is widely 
distributed in Europe and 'N America, and lias been found in 
IN’. Africa Apparently there le only the one record from Asia. 

1. Tubifex (Tubifex) tnbifex (Midi). 

1021. Tvhifei {Tuhifex) tubt/eVf Steph Eec Ind Miis. xxn, 
p 763. 

1896 Tiihifex 7'ivulorum^ Beddaid, Monog p 244 

1900 Tubifex titbifeXf Michaelsen, Tiei x, pp 48, 626. 

1909 Tiilnfex (Tuhifei) iithifex, Michaelsen, Stiaswasseif. Deutscli. 
p. 37, text-iig. 73. 

1913. Tnbifex (Titbifex) iuh/ex, Pigiiet, Olig. Suisse, p 63 

Length 30-40 mm. Segments 60-100. Eeddiah , rolling up 
into a ball on attempts to seize it. Ventral bundles with up 
to 6 bifid crotchets with upper tooth longer than the lower. 
Doisal bundles with up to 5 crotchets which in the anterior 
segments present one or several small intermediate teeth but lack 
these posteriorly, and up to 6 hair setae rather shorter than the 
diameter of the body. Hearts in viii. Sperinathec© with sac-like 
ampullee , duct long, narrow, thin, and a little swollen ectolly. 
Yas deferens long ; atrium irregularly pynform-reniform, the 
enfal extremity thicker, but not separated as an atrial chamber 
from the rather narrower middle portion Prostate large, shortly 
stalked; penis protractile, short, lounded m front No penial 
setm. 

Beienarlcs, My own specimens differed from tlie above 
description only in the ventral setje, in which the prongs were 
about equal in length. 

Ihstnbutiou, lu India only so far found below Coonoor in the 
Nilgiris Outside India it is widely spread in Europe and has 
been found in. N. America. 

6. Genus ATJLOEEILITS Bretsch&i\ 

1899 Aulodnlua, Bretschei, Eev. Suisse Zool, vi, p. 388 

1900. AulodniuSj Michoelsen, Tier x, p. 66 

1913 Aulodnliia, Piguet., Olig Suisse, p. 67. 

Crotchets imniorous, with upper prong shorter and thinner 
than the lower. In 1 he dorsal bundles the crotchets are accom- 
panied or not, according to the species, by short capillary setie. 
Alimentary canal much dilated from viii onw'ards. Hearts in vi 
or viu ; in ii-v anaatoniosing lateral loops , from vii or ix onwards 
a pair of loops in each segment. Male pore and penial setss on vii 
or X ; clitellum ou vii-viii or x-ii; a small atrium, followed by a 
long atiial duct enclosed in a muscular coelomiQ sac; terminal 
portion of atiual duct evaginable as a pseudopenis ; spermathecce 
m Ti or IX. 

The genus is represented by two species in Europe, A, Urmobius 
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and A, jplurjseta ; iii addition, a worm from the S. o£ France, as 
yet imdescribed, is stated to belong to this genus, and to Lave 
retractile penes in front oE the ventral setm of segment vii. 

Some species, perhaps all, form tubes. Probably m all species 
the hinder end of the body acts as a gill ; it is highly vasculansed, 
and the anus can dilate, forming in this way what Piguet calls 
a branchial fossa The terminal part of the body is unseguiented, 
the posterior zone of production of new segments being situated 
some little distance lu front of the hinder end of the animal,^ 

1. AulodriluB remex Step/i. 

1921, Atdodnlm mne.r, Stephenson, Rec Ind Mua. sxii, p 763, 
pi xxvni, figs 2-6 

Length 12 mm ; diameter 0*43 mm. anteriorly, 0*25 mm. post- 
eriorly. Segments 49 plus a region where neiv segments are 
being differentiated, and behind this again a short unsegmented 



Fig. 42 --A%{XQdMm mmx Steph. , hinder end , X oa 70. 

region at the hinder end (text-fig. 42). No eyes. Dorsal setce 
anteriorly in bundles of about 7 needles and 1-4 hairs , the hairs 
short, with a bayonet curve (text-fig. 43); needles half as long as 
the hairs, some singly pointed, others double-pointed with the 
outer piong nuioli shorter and less conspicuous than the inner. 

* As this work is pMsing through the press a paper by H B. Mehra has 
appeared (P. Z.S, 1922, p.^S) desonbine; two new speoies from Benares, — 
A, kaihx and A. sUphmsoni (see Appendix), Our knowledge of the soxual 
organs m the genus is derived entirely from this paper. 
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further back the needles are oar-sliaped, with flattened distal end 
(text-flg 44 ) ; number m a bundle 5 needles and or 3 hairs 
Ventral setso singly or doubly pointed needles (text-fig. 45), 9 or 
fewer in the anterior, and 6 or 7 in the posterior segments; 
singly pointed needles confined to a few of the most anterior 



Fig 43 — Aulodnliis reniex Fig 44 — Aulodrilus remcx Fig. 45 — A^clodrilua rcftiess 
Stepb , cloieal bair Sfccpb , distal end of Stepb , tipof cloublo- 

aeta, X 230 dorsal oar-shaped pointed ventral seta 

setflB , a, usual form , X oa. 1200 
by ercepbiODoI form. 

segments. CEsophagus nan-ow, giving place to the much dilated 
intestine m vni. Dorsal vessel ventral in position and on the 
left side as far forwards as segment vii. Large parietal vessels, 
in complicated loops, in the hinder segments. 

Bistmhuixon. Burhanpur, Central Provinces. 


Family PHREOUEILID.E. 

Ventral sets? 2 per bundle, single- or double-pointed crotchets ; 
dorsal bundles with single-pointed needles or hair setm only. 
Male pores on xii, spermatliecal pores on xiii (Esophagus with- 
out gizzard or appendages. Megan epbridial. Central nervous 
system well developed, completely free from the integument 
One pair of testes in xi, one pair of ovaries in xii ; oue pair of 
male funnels in front of septum 11/12; rasa deferentia 
debouclnng through atna. Asexual reproduction by fission not 
observed 

The family was established by Beddard in 1891, but with- 
drawn by him m has Monograph of 1896, where the genera 
PhreQd)'tlu3 and Hespei^odnlus were ranked under tlie Tubifi- 
cidse. Micbaelsen adopted the same procedure m the Tierreich 
volume; m 1903, however, be united the two genera as PhreodnluBy 
and revived Beddard's family Phreodnlidee ; since lie is of opinion 
that the genus shows no nearer afiSnities to the Tubificidce than to 
other famihes, and regards it ns a phylogenetioally ancient group, 
with reminiscences of various families 

In the only Indian species of the family the spermathec© open 
on segment xiv. 
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1. Genua PHBEODBILUS Bedd, 

1891. Boddard, Anu Mag; N H (6) vu, p. 92 

1891 eod? Beddard, Tr, Koy Soc Edm xxxvi, p. 291. 

1894 Hespe) odnlnSf Beddard, Aim. Ma" N II (6) xiii, p 206. 
1895. Pheoilnhis + Heapei odnlus, Beddard, Monog. pp. 227, 265, 
273 

1900 Bheodnhis + Heapcradji ilus^ MicLaelsen, Tier, x, pp. 37, 38 
19US P/i/ Michaelsen, Olig Tiefsea Exp. p. 134. 

Cerebral ganglion bilobed, deeply cleFt behind. Vus deferens 
ending in the middle part of the tubular atrium ; no special 
prostate glands. Spermathocas without diverticula ; spermatozoa 
stored in the ampulla, no sperinatophores formed Freshwater 
Ihshnlmtion, Nuwara Eh} a, Ceylon. Also widely distributed 
in the S. Hemisphere. 

1 Phreodrilus zeylaniciis {Siepli.)* 

1913 ILeaperodnlm zcylamcuSy Stephenson, Spol Zeyl viii, p. 257, 
pi. 1, fig 6. 

Length ca. 8 mm., maximum diameter, 0*6 mm. Segments 34. 
Prostomiuni short, bluntly conical. Ventral setco as a lule 2 



4G , — JPhrcodrduB scylanmia Stopb. ; ventral aotoa (the distal end of the 
single-pointed seta is uppermost) , X 6U0 

per bundle, one a single- and one a double-pointed crotcliet 
(text-fig. 46), both about 120 /x long, the shaft of the single- 
poiuted being considerably thinner than that of the other ; the 



110 


mOKTH^MlDJE, 


outer prong of tlie forked seta is only half as long and oue-third 
as thick at the base as the other, and has a slight nodulus which 
IS iTiarkedly distal to the middle of the shaft Dorsal setae begin 
in 111, all capillary, np to 5 per bundle, some thicker than others, 
the longest equal to about the diameter of the body Oesophagus 
passes without sharp demarcation into intestine m vm; no stoinacfi 
A number of laige deeply staining cells on both sides of 8e]ita 
4/6, 6/6, and 6/7, and a few on 7/8 Clitellum includes one-fitth 
ot xii and all xiu. Setae absent ventrally on xii, where are tlie male 
pores Sperm mornhe in x and xi, not enclosed in sperm-sacs ; vas 
deferens 301U3 ental end of atrium , the latter vertically elongated, 
glandular, narrower towards its lower end and bending forwards 
to male apertuie. Speruiatliecse are ovoid sacs in xiv and xvi, 
dorsahy situated, both however opening ventrally on xiv ; ducts 
long and narrow. 

liemcnl's. Only one specimen came under observation, and 
therefore some of the pecuharities mentioned above may be 
individual only — 6.p., possibly the position of the spermathecm, 
and their opening on xiv (instead of on xiii, as usually in the 
genus) 

The presence of a muscular sac in some species of the genus 
(c/. Beddaid, 110, 112, and Benhain, 114) is paralleled in 
Binncliiura, Its function is recognized by Benham, who con- 
siders it to be a part of the atrial wall separated off, 

Di^tribiiiion. Nuwara Ehya, Ceylon, 


Family ENCHYTRiE:iD.E. 

Small worms, aquatio or terrestrial in habit, whitish or m some 
genei a pinkish in colour. Setre mostly m four bundles per segment ; 
dorsal and ventral setae similar in form, siugle-pointed, without 
distinct nodulus. No gizzard. Septal glands present, connected 
with septum 4/6 and some following septa. Dorsal vessel exists 
only m the anterior part of the body, at its hinder end joining the 
intestinal plexus. Nephndia usually of compact form, a solid mass 
within which the tube undergoes a number of windings Testes 
and ovaries in li and xii respectively. Male funnels as a rule 
elongated, more or leas barrel-shaped, composed of large glandular 
cells; deferent canal with glandular and muscular terminal 
apparatus, ending on xu Spermathecie in v, opening in or 
behind groove 4/5, not infrequently communicating with the 
oesophagus. (Occasionally the male and female organs are dis- 
placed 3 or 4 segments forwards, the spermathec® keeping their 
typical position.) 

Tins family is extremely common in Europe where a very 
large number of species have been described in recent j'ears 
The family, like the TubificidsB, is apparently rare 111 India ; and, 
as with the Tubificidse, and for the same reasons, the rarity is 
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probably in part apparent only. Bat it is likely that the family is 
in reality much less well repiesented tlian in the N. Temperate zone. 

Thus 86 species are lecordedfrom Switzerland alone, as against 
some half dozen from India (it should be stated, however, that 
the Swiss species may not all turn out to be sepaiate m reality, 
when the fauna has been moi’e thoroughly investigated). 

The two genera which are all that are known witli certainty 
from India {Frideriaa and Encliyiraius) are easily distinguished 
by the presence or absence ot the characters mentioned under the 
genus Fndc'i'icia 

Michaelseii (Tier x, p. 106) puts Nats cdhda (Carter, Ann. 
Mag. N H ser 3, vol. ii, p. 22, pi hi, figs. 47, 48j as doubtfully 
ail Encliytvanis. It was found at Bombay. 

1. Geuus PRIDEEICIA MxgIi, 

Mostly terrestrial. Set© m four bundles per segment, of the 
^ac7i^^r£eiw-type, stmght except for a proximal curve , m each 
bundle the setro are disposed iii pairs, the shorter being 
intercalated m between the longer, the shortest being thus in the 
middle of tlie bundle ; sometimes only one pair of setro in a 
bundle. Head-pore mostly small, between prostomium and 
first segment , dorsal pores exist mostly from vii backwards, 
sometimes from vi. Peptonepliridia piesent OEsopliagus passes 
gradually into intestine. Chyle cells, with a canal in their 
interior, the canal opening into the lumen of the gut, and ciliated 
m part of its extent at least, are a general feature ot some part 
of tlie anterior alimentary tract. Dorsal vessel usually originates 
behind the clitelliim. Blood colourless. Nephndia mostly witli 
large anteseptol portion, in which the tube undergoes some 
windings. Vasa deferentia long, SpermathecsQ usually com- 
municating with the gut, simple or with diverticula. 

The genus is easy of recognition, tlie disposition of the seteo, 
the dorsal pores, and the chyle cells being distinctive. The 
position of the chyle cells may be used as a specific cliatiiictiou. 

Bistnhution. Wagah, near Lahore ; Darjiling Diet ; Purneah 
Dist., Bihoi* (an uuidentilied apecioa, Stephenson, 1917, Eec, Ind. 
Mub., xiii, p. 364). Has a wnde — almost world-wide — distribution 
outside India. 

Key to the Indian spocm of Pridericia. 

1. Peptonephridia long tubes, male funnels com- 
paratively small . . . F, lidbosa* 

Peptonopbndia small, sohd, club-shaped , male 
funnels exti'einely large . F, canmchaelu 

1. Pridericia bulbosa (liosa), 

1914. Fnderviia lulhosa^ Stephenson, Rec, Ind. Mus. x, p, 334. 

1896, F'xdoriaa hilboaa^ Beddai’d, Monog. p, 843 
1900 F'xdmoia hulhoaaf Michaelsen, Tier, x, p. 96. 

Length 4-16 mm. ; segments 30-46 ; pole greyish in colour, 
trausparent. ^etse m bundles of 4 in anterior, of 2 in postenor 
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part of body Peptoiiepliridia aa simple or feebly ramified tubes, 
Bometiines merely bifurcated Dorsal vessel post-clitellar la 
ongm. Nephridia with lai’ge ura-shaped anteseptal poition, 
postseptal 2-3 tunes as long, duet springing from the lundei end. 
Cerebral ganglion somewhat longer than broad. Male funnels 
2-3 times as long as broad, with narrow everted mai’giii. 
SpermathecsB communicating with the cesophngiis, without diver- 
ticulum, ampulla bulbous or of an inverted pear-sbape, duct 
narrow, 'without glands, or surrounded by small gland-cells at its 
terhiination 

ReniarTcs The above is the diagnosis as it applies to Europeau 
specimens. The worms found near Lahore do not correspond 
exactly, and the follo'wiug notes are theretoie appended. 

Prostomium short, rounded, the sefcae aie not so regular as the 
above diagnosis would lead one to suppose ; thus the lateral setie 
are usually two per bundle throughout the body (though there 
may be three in front of the cliteUiim) ; the ventral bundles in 
front of the clitellum may have only three set® in certain 
segments, or indeed only two. Dorsal pores from vii onwards 
Septal glands m connection with septa 4/5, 5/6, and 6/7 ; stomach 
a marked dilatation m x and xi ; intestine begins in xiv. Lymph 
corpuscles nucleated, the largest 22-27 fi long. Nephndia small, 
anteseptal portion nearly as large as postseptal, the septum 
causing a marked constriction. Olitelliim iii-xiii No everted 
margin was seen m the male funnel, which was not more tfian 
twice as long as broad. 

Thus there is no very exact correspondence , the 'NA'orms may 
really belong to a different species. 

Distribution, Wagah, near Lahore. 

2. Eridericia carmichaeli Stei)h 

1916 Fndencia carmichaehj Stephenson, Mem. lud, Mas. vi, p. 47, 
pi VI, hgs 3-6. 

Length ca 15 mm. ; diametei 0 4 mm. Segments ca. 64. Pro- 
stomium rounded, semicircular. Set® usually 2 per bundle 
throughout ; there may be three in the ventral bundles in front 
of the clitellum Head-pore present , dorsal pores from vi 
onwards. Ocelomic corpuscles large, oval, nucleated, glandular, 
especially aggregated m vu, vni, and ix, surrounding eetal 
fragments. Peptonephndia small, solid, club-shaped, septal 
glands m iv, v, and vi ; msophagas passes gradually into intestine ; 
chyle cells in xiv-xviii. Dorsal vessel extends backwards to xv ; 
a small aggregate of cells m its mtenor in ix. Nephridia with 
relatively large anteseptal portion, one- third as long as the 
postseptal from which the duct origmates venfcrally at its hinder 
end. Cerebral ganghon a little longer than broad, rounded 
behind, concave in front. Chtellum slightly marked, xii-xiii. 
Male pores on conical papill®. Male funnel with collar of 
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cubical cells, mam mass very large, lumen exceiitiic, vas defeieus 
very Hue, much coiled, penial bodf small, compact, ovoid, on 
inner side ot penial lumen. Ampullae of speriiiatliecaj ovoid, 
doraally situated, continuous witli cesopliagus , origin of duct 
from upper end of ampulla, mvaginated into cavity of latter, 
Its termination about the mid-lateial line, without glaud 
cells. 

Remarls The presence of setal fragments m the body cavity 
may be compared with what happens in ]Jl)icliytrceiis hararami , 
on tlie significance of tins, as indicating a possibly excretory 
importance ol the setflB, and parallels elsewhere, see Stephenson 
(80, Introduction). 

jbistnhation, Kungneet Tea Estate, Darjiling Dist. (4000- 
6000 ft.) 

2. Genus ENCHYTR.ffiUS Ifenle. 

Por the most part terrestrial (but all tlie Indian species so far 
described are aquatic). Betio straiglit, except at their proximal 
euds, where they are carved thiougb an arc of a circle , singly 
pointed distally ; all ot a bundle of approximately equal length. 
No dorsal pores. (Esophagus without any sharp delimitation 
from the intestine. Dorsal vessel originating behind the clitellum , 
no cardiac body. Spermatliecm without diverticulum, and com- 
municating with the oesophagus. Vasa deferentia long. 

It will be seen from the description of E, harm ami that one 
or two o£ the above characters are not applicable there ; the vasa 
deferentia are there comparatively short, and no communication 
between spermatbecffi and oesophagus was observed 

Disirihutwn. Lahore ; Bombay ; Ohilka Lake , Ennur, near 
Madras. Outside India it is very widely distributed — almost 
world-wide. 

Key io the Indian sj^emes of Enchytraaus. 

1. Testes and sperm-inorulee fi'ee E. indicm 

Testes nud aporm-morulto enclosed m sacs 2. 

2. Mole funnels resembhug a thistle-fuimel E, hanirami 

Mule funnels two or three times as long as broad . . E^ hcn'hidensis. 

L EnchytrsBus barkadensis 

1016. Enehytrceus harkitde7isi8j Stepliensou, Mem. lud. Mus. v, 
p. 142, pi X, figs. 1-4. 

10J6. Ewhytraus barktidensis, Stephenson, Mem. lud. Mus. vi, 
pp 40, 43, 46, pi vi, figs, 1, 2. 

Length (preserved) 6-15 mm.; diameter 0*3 mm., filiform. 
Colour light brown (preserved); practically colourless in life 
Segments 46-87. Prostomium rounded, very short. Setae 3 per 
bundle in both dorsal and ventral bundles in ii-xi, 2 thence- 
forward, except that there are none ventrally in xii. Ooelomic 
corpuscles numerous m the anterior part of the animal, nucleated 

I 
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aud flattened plates, oval or broadly spindle-shaped, 28ju, in average 
length. Intestine begins in xi, xm, xv, or xvi. Peptonephnclia 
club-shaped, small, inconspicuous. Septal glands in iv, v, and a i. 
Dorsal vessel very variable m place of origin — from xii to xxii. 
Nephindia with short anteaeptal portion, one quarter the length 
of the postseptal, which is narrow and elongated, giving off the 
duct from its under surface one-third of its length from its hinder 
end. Lateral vascular commissures four pairs, in ii-v Clitellum 
not distinct. Testes in testia-aaes, which also contain sperm- 
morulae ; funnels 2 or 3 times as long as broad ; vas deferens long 
and coiled, the pemal body a small hemiaphencal mass of cells 
round its ternunation Ampulla of apermathecm small, ovoid, 
communicatmg with ossophagus, duct narrow, long, with a few 
slight bends in its course, no glands round its ^rmination. 

B^marks The Avorm lives m brackish water, the saline content 
of which varies considerably at different times of the year ; it is 
found below the surface of the sand, m company AVitli Pontodnhis 
herm.udmm (in both places). 

The sperm-sacs have the same form as those of E, hamrami. 
The nephndia appear to be of variable form, and are sometimes 
pyramidal m shape. On the pharynx, aud a possible sensory 
function of the pharynx in Enchytrmids generally, see 80, p. 40.’ 

BistTihjiiion. Barkuda Island, Ohilka Lake ; Ennur backwater, 
near Madras. 

2, EnchytrsBUs hanirami Ete^h, 

1914. Ewihyir(Bm hami amt, Stephenson, Bee. Iiid. Mus x, p. 38/5, 
text-fig 7, pi xxxvi, fig 1. 

1916 JSnohytxms hat*u7'ami, Stephenson, Mem, Ind. Mua vi 
pp. 41, 48. 

Length 4 mm. Colour opaque white. Segments 36. Pro- 
stomium rounded ; no head-pore or dorsal pores. Anterior end 
narrower than the posterior, gently tapering Setm 2 per bundle 
throughout, both in dorsal and ventral bundles, about 53 /a long in 
the poatenor, 40-46 /i in the anterior part of the body. Ccnlomic 
corpuscles numerous, nucleated, m length 10-16 /a, oval, pear- 
shaped, or spmdlesliaped. Septal glands in iv-vi as a connected 
lobnlated mass on each side ; peptonephridia m iv, extending 
into v, intestme begms m xm. Dorsal vessel begins in xii. 
Nephridia m vii-x, and again from xiv onwards; anteseptnl 
portion short, a quarter the length of the postseptal, duct one- 
third to a quarter as long as the postseptal Cerebral ganglion 
large, slightly indented behind, Clitellum not conspicuous, 
xu-xiii. Sperm-sacs enclose testes aud Bperm-morulm , funnels 
relatively small, with a well-marked rim succeeded by a globular 
body, the whole resembling a thistle-funnel ; vas deferens straight, 
bending dorsalwards to enter upper surface of penial body, the 
latter a small spherical mass of tightly packed cells. Ampulla of 
spermathecsB spherical, small, marked off from the duct, no 
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oponin^ luto OBsophagus, duct twice as long as ampulla, no 
diverticulum. 

Uemai'Ls The sperm-sacs appear not to correspond to those ot* 
the NnididiB, which are produced by the backward bulging ol: 
cerUin septa; these rather appear to be due to the delaini nation 
of a superficial layer from the testis itself Into this sac the 
flperin-morulie fall off ; but how the spermatozoa when ripe make 
Hieir way lo the funnels is not exactly known (cf 79, 80) 

Concerning “ excretory setm ” in the body-cavity, cf. 80. 

Bisirihution Lahore (pond in Zoological Gaideus) 

3. EncliytrsBus indicns Btepli 

1912 Enchyt} calls indtcuSf Stophensou, llec. Ind. Mua. vii, p 238, 
pi xii, fig 6. 

Length (preserved) 4 mm. Colour brownish. Segments 31 
Prostomiiim short, bluntly conical Head-pore between jiro- 
stoimuiu and first segment. Setm about 50 ju, long; lu ventral 
bundles 3 per bundle iii ii-xi, absent in xn, 2 per bundle behind , 
dorsal setae 2 per bundle throughout. Septal glands m iv, v, and 
VI ; peptonephiidia iniv, mtoatine begins in xiv. Dorsal vessel 
originatmg ni xiv. Nephridia with small anteseptal portion, and 
peai-ahaped postseptal twice as long as anteseptal, its broad end 
anterior , duct half as long as postseptal Cerebral ganglion not 
indeuted behind. Clitelluin xii-xiii, absent inidventrally. Male 
fiiiiiiels small , vas deferens coiled m the anterior part of xii, 
straight behind ; penial body spherical. !No sperm -sacs. Ova in 
segments viu-xii Ampulla ot sperinatliecm small, spherical or 
ovoid, (probably) communicating with the oesophagus , duct 
several times as long as ampulla, bent once or twice in its course. 

llmavls The worms were found ni the egg-membranes of the 
pond-snail Ampiillcu la. 

The occurrence of the penial body, a compact mass of glandular 
cells surrounding the end of the vas deferens, is iiotowoithy, since 
this structure has been supposed not to occur in the genus (cf. 68, 
p. 240). The seminal funnel also has here a form which is not 
very different from that found in other families — an intermediate 
condition between that and iho “ barrelshaped ” funnel usual in 
the EnchytrseidoB. 

Disirihution, Bombay. 

Species luquirenda Eiichytrmidarum, 

Heulea (?) lefroyi Bedd. 

1906. Ilonlca lefi^oyt, Beddaid, P. Z. S. p 662. 

Length 3-4 miu. Segments 27. Colour white. No dorsal 
pores detected. Satos “ of the usual Enchytrffiid form,'' curved ; 
2 m the lateral bimdlea (exceptionally 3), and 3 in the ventral. 
Septal glands in iv, v, and m, of equal size in the three segments. 

i2 
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Peptonephridia present but very short. (Esophagus not cleiuar- 
cntecl from mteetiiie ; no creca or pouches on gut Dorsal vessel 
antechteJlar (segment xi) in origin, no cardiac body; no dorsal 
divei ticuluni as in BuMohia. Orifices of atria conspicuous on 
xii, in line with ventral setie, winch aie absent here. No penial 
sette Sperm funnels of the usual type, but details (.luinot bo 
given SpermathecoQ open into oesophagus in v , external open- 
ings 111 4/5 , no diverticulum. 

Lefroy found that the onus attacked and destroyed the eggs 
of a locust of the genus^lci'iciiitm, when tlm gruuiul lu which these 
are deposited is moist. 

Miclifielseii (Mem lud. Miis. i, 1909, p. 115) conaiderH tlio 
genus to which the worm belongs unceilain; it iiiav lio a 
Memomna, or Lximh^iciUus. Welch (Bull. Illinois Lab x, 1914, 
p, 126) also criticises the ascription of the w’oriii to the genus 
Jlenlea, 


Family MONILIGASTRID.^E. 

1900 Moinligaatridas, TSrichnelsen, Tier, x, p. 109. 

1919 Moniligftstridm, Smith and Green, Proc. G R. Nat. IMuh. Iv, 
p. 146. 

1922, ^lonihgastiidro, Stapliensoo, P. Z S. pp. liU, 156, 15(1, 

147. 

Setm simple, pointed, sigmoid, four pairs per wsegmeui. Cli- 
tellum extending over 3 to 6 segments, including those bearing the 
genital pores. Male pores one or two pairs, in or near grooves 
10/11, 11/12 or 12/13 Pemale pores one pair, in 11/12 or on 
xiii or xiv. Sperm athecal pores one or tw'o pairs, in 7/8 or 8/9, 
or 7/8 and 8/9. (Esophagus with two ginz.ards anterior to x, or 
two to ten gimrds at beginning of intestine. La'st heart two 
segments in front of ovarian segment. Meganopliridial Testes 
and funnels one or two pairs, enclosed in one or two pairs of 
testis snes , vasa defeientia opening into jiroatate glands, or 
independently of them. One pair of ovaries in the segment 
immediately m front of the groove or segment on which tho 
female pores are sitiialod; one pair of ovisacs t'xtendiiig back- 
wards trom the ovarian segment. One or two pairs of spernia- 
thecce, with long tubular dnots. 

The above definition is slightly modified from that cuiToiit 
until recently, on account of the discovery ofc the new genus 
Syngenodnlus m British B. Africa. This worm is different m 
many respects from those previously known, and its discovery lias 
necessitated the division of the family into two subfamilies, one 
of which contains ByngmodnluB only (Syngenodrilinie), the other 
all the forms previously known (Moniligastrinse). 

I have recently (98) discussed the phylogenetic history of the 
family, and of the individual genera, at some length. I consider 
the testis sacs of the Monihgastndro, which differ m essential 
frnm thnse nf other Oliffochseta. as the morphological 
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equivalents of segments. The iiucestor of the family jirobabl}^ 
])ossessed tliiee pairs ol testes, m segments x, xi, and xii , lliiee 
])U]rs oi funnels, piostates, and male pores, the latter in furrows 
11/12, 12/13, and 13/14, two pairs of ovaries, in segments xiii 
and XIV ; and three pairs of sperinathecm, opening in fuirows 
6/7, 7/8, and 8/9. 

AS'//u^raof?riZws is derived from tlie above form by a conti action, 
or huddling together, of the testis segments iii such a way that 
the middle one is almost squeezed out of existence aud the other 
two become testis sacs , by a corresponding loduclion of the 
miniber of speriiiatliecm to two pairs opening in 7/8 and 8/9 , imd 
by the disappearance of the anterior pan of ovaries with tbeir 
funnels and ducts. 

Bemorjaster is derived from the common ancestor by the 
contraction of the segments of the first and third pairs of testes 
to form testis sacs, and the diaappeai’ance of tho middle pairs of 
male organs , by a corresponding diminution in the number of 
spermathecai, the reiimining pairs opening in 6/7 and 7/8 ; and by 
the disappearance, as in Syngenodnlus^ of the an tenor ovary with 
its funnel and duct. 

Euiwlygmter came into existence by the further diBa|ipearnnce 
oE the posterior pair of male organs and the anterior pair of 
spermatliecoe of DcHmogastcv. 

Di'aiuida and Momhgaster originated from a form similar to 
Besuiogaster by a contraction or huddling together of the testis 
segments hhe that m Syngenodi ilusy but carried furtlier, so tliat 
the lestis sacs fuse, extmguisbing the intervening segment; the 
spermaihocoB are again reduced to one pair. 

JJistnbuiion The Muniligastrinro are mainly found in 8. India ; 
also m Ceylon, Eurina, Bengal, the E Himalayas, and the other 
localities under JJi atuida , outside India in the Malay Aichipelago, 
Philippine Ishiiids, Japan, China, Caroline Islands, Balmnias. The 
Syngeuodrjlinte have been found only in British E. Africa. 


Subfamily MONILIGASTIilNiE. 

1890 Muniligaslnduo, Rosa, Ann. Mus. Qonovaj (2) ix, pp 3G8, 
380, 391. 

1806 Moniligastridui, Reddard, Moiiog. p. 192. 

1900 Moniligiistridoo, MichaelMcii, Tier, x, p. 109. 

1909 Moinligastnclai, Michaulsoii, Mem Ind Mus. i, p. 117. 

1910 MouiligastridcQ, MjchaelHeu, Ahh Vor. Ilambuig, xix, p, 20. 

1914 Monihgnatnda}, Steplieiison, Rec Ind. Mus. viii, p 307 

1919 Moiiiligastniue, Smith and Green, Proc. U S. Niil Mus. Iv, 

p. 146. 

Male poies ono or two pairs, m 10/11, or 11/12 and 12/13. 
aUsophiigus with a number (2-10) of gizzards at the beginning of 
the intestine. Vasa defereiitia enter each a prostate. 

The subfamily contains aU the forms that have been accounted 
to the family until recent times, and coincides with the Monili- 
gaslridcB of previous authors up to 1919. The features which 
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distinguish the siibfamilj from the genus Biimjenodrilus^ which 
constitutes the subfamily Syngeuodnlinro, are (i) the position of 
the giz/arda — in front of segment x iii SyngenodrihiB, at the 
beginning of the mlesline in the Momligaetrinaj , (2) the 

CirAHT I. 

JDiBiribxition of endmic specus of Monihgasirida> in India 



presence in Byngmodrilus of prostate glands independent of the 
sperm-ducts ; the so-called “ prostates ” of the Moniligastrinre are 
modiflcatioiis of the terminal portions of the ducts themselves 
Di8Un/mii07i. As for the family, excluding British E. Africa. 
Eor a graphic representation of the Indian di’stributioii of the 
subfamily c£. Chart 1. 
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Key to the genera of Moniligastniise. 

] Two pans of mule poroa Desmog aster 

One pair of male poies 

J A stalked glandular moss, usually double, asso- 
ciated with the spermatliocee . Monilig aster 

SpeimathecPQ without a stalked glaudular mass in 
association ... .8 

3 Female pores m 11/12 ... . . Drawida. 

Female pores anteriorly on xin ... . . . Etjpolyg aster 


1 Genus DESMOGASTEF. Eosa. 

1890 Deemogaater (typ. D. don(e)^ Rosa, Ann Mus. Genova, (2) 
IX, p. 369. 

1896 Deamogaetei , Beddard, Monog p. 206 

1900 Demiogastery Michaelsen, Tier, x, p 110 

1922. Deemogaate) , Stephenson, P. Z. S pp. 130, 138, 144. 

Two pairs of male pores, m 11/12 and 12/13; female pores 
anteriorly on xiv , sperinathecal pores one or two pairs, m 
7/8 or 8/9, or 7/8 and 8/9. Gizzards 7-10, at the beginning oh 
the intestine. Last heart in xi. Two pairs of testes and funnels, 
enclosed m sacs, on septa 10/11 and 11/12. Two ])airs of much 
elongated prostates. Ovanes m sin, ovisacs extending back 
from septum 13/14. Spermathecoa without atrial dilatation or 
stalked glands at ectal end. 

Distribution. Burma Outside India in Sumatra and Borneo. 

1. Besmogaster doriss liosa. 

1890. DeamogaatBr donee, Rosa, Ann. Mus. Genova, (2) ix, p. 369, 
pi \u, hgs 2-11. 

1896 Dmnogaatei dona, Beddaid, Monog. p 206 

1900. Deamogaater dona, Michaelsen, Tier, x, p. 111. 

Length 500 mm. ; maximum diameter 12 inm. Segments 
240-330 Colour yellowish brown, lighter ventrally, Proatomium 
prolobous Setoa closely paired, uo setm visible on the most 
anterior segments ; att=26c. No dorsal pores. Neplmdioporea 
]uat above h. Olitellum ? Male pores in td. Female pores m 
ah. Spermathecol pores m od, eyelike. 

Septa 6/7-9/i 0 much thickened ; a number of septa behind 
8/9 are displaced backwards, especially dorsally. Gizzards 10, in 
xx-xxix, each occupying the anterior part only ot its segment. 
The last two hearts larger than the rest, m x and xi ; beneath 
these two pairs are other pairs close to the (esophagus, 30 inmg 
the lateral longitudinal vessels on the body-wall. Testis sacs 
suspended on 10/11 and 11/12, projecting forwards and hock- 
w'ards. Vas deterens long, joining ental end of prostate. 
Prostates about 7 mm, long, tubular, slightly curved in S-shape, 
surface sniootli , multicellular pear-shaped glands contained within 



120 


:i[ONLLI GASTllID JE. 


the wall, peritoneal covering outside. Ovaries elongated, cylin- 
dnoal, vva\y. Ovisacs elongated, m xiv and xv, extremity 
irregularly lobed, but surtuce not mammillary in appearance 
Spermatliecal ampulla of a flattened heart-shape, duct long and 
flue. 

Disivihiition. Meteleo, Cheba or Biapo Dist., Burma. 


2. Genus ETJPOLYGASTER Midi. 

1900. JEwpolygaster^ Michaelsen, I'ler. x, p 112 

1909. Eupolygastery Michaelsen, Mem Ind Mus i, pp. 117, 141. 

1922. Buydygaster, Stephenson, P. Z S. pp 18G, 144 

Clitellum xii-xv ( = 4) (9). Male pores in 10/11 ; female pores 
on the anterior part of xm , sperinathecal pores in 7/8. Gizzards 
4-7. Last heart in x. One pair of testes and funnels, enclosed 
in testis sacs on septum 9/10. Prostates long, sausage-shaped. 
Ovaries in xii , ovisacs extending backwards from 12/13 Sperina- 
thecsB without atrial dilatation or stalked glands at ectal eud. 

The name was introduced by Michaelsen in the Tierreich to 
replace Polyga&Ur Horst, previously occupied. The relationships 
of the genus are discussed by Michaelsen and Stephenson. 

Ihainhiition Burma. Outside India the genus occurs in 
Sumatra and Borneo. 

1. Eupolygaster biowni Mic%, 

1907. BupolyguBtei' hraxmxi^ Michaelsen, Mt Mus Hamburg, xmv, 
p. 148. 

1909. J^polygaster hroximi^ Michaelaou, Mem Jnd Mus i, p 189. 

Length 150 mm., diameter ^6 mm. Segments 203, Oolour 
brownish. Prostomiuui broad, prolobous. Pirnt segment with a 
secondaiy furrow, exactly resembling an intersegmeiital groove. 
Seta) veiy sjuall, especially in the anterior part of the body, incoii- 
spicuous or missing in the first 8 segments, closely paired; all 
ventral, aa=2^5c anterjorly, posterioily; cW==ca. 

Clitellum ? Mole pores just medial from c, Pemalo pores ? 
Spermathecal pores m similar position to the male pores. 

Septa 4/5-3/9 thickened , 0/10 displaced bnckwiu’ds dorsally, 
as also some of the following. Gizzards 6, 'well developed, m 
xix-xxiv , a vestigial gizzard in xviii Testis sacs rather small, 
not stalked, depending into x, Vas deferens long, irregularly 
undulating but not coiled, on hinder surface of 9/10, enters ental 
end of prostate Prostate tubular, bent m the form of a U,long 
and thick, smooth, with muscular shimmer, ectal end a little 
enlarged. Ho ovarian chamber noted; ovisacs moderately long, 
somewhat undulating, extending back through several segments, 
SpermathecsB 'With irregularly pear-shaped ampulla, and long duct 
not shai’ply marked off from ampulla, lying against hinder face of 
7/8, irregularly winding. No atnal dilatation 

RemarJes, If the groove on segment i is really an iutereegmental 



MONILIG ASTER 


121 


groove, the mimboring of tlie segments m tins species will have 
to be increased by one, and it will differ from the other species of 
the genus. 

Duivihution, Laaliio, N. Shaii Hills, Burma. 

3. Genua MONILIdASTER E. Peru 

187 J MomUgaster (type J/. deshayeai)^ E Pernor, N Arch. Mus. 

I’aris, viii, p IdO. 

1895. Moniltgaster (part ), Boddard, Monog. p 196 

1900 Moniluja^tei ^ JVlicliaelaen, Tier, x, p, 112 

1909. Mohiligaatet'j Michaehen, Mem. Ind Mus. i, p 140 

1922 Steplienaon, P Z S. pp 141,144. 

One pair ot male pores m 10/11, one pair of female pores m 
11/12, one pair of spermathecal pores in 7/8. Gizzards 4 or 5, 
in front of the intestine. Last pair of hearts in iv. One pair of 
testis sacs on soptum 9/10. Prostates with duct distinguishable 
from glandular part Ovanes m xi. Ovisacs extending back- 
wards from 11/12 SperinathecDB wnth a biffd muscular atrial 
chamber, each horn of which bears a lobulated glandular moss 

Michaelsen subjected the type-specimens of the genus to 
re-exam mat ion, and on the basis of this and of the examination of 
a second species the characters of ilie genus are now deffiiitely 
determined. 

The difference between this genus and Ih^awida is small, and 
consists only in the possession by Momltgasier) of a pair of 
branched tubes opoiimg into the two horns of the atrial chamber, 
or, as I should prefer to say, a pair of glands discharging each 
by its own cariiil into a common duct {cf my description ot 
JLT. desliaye&i^ 80), and the absence of such an apparatus in 
])ratoida, Michaelsen considers that it might he allowable 
to unite the two as Moniligastcr s 1., or to consider them as 
aubgenem of a larger genus Monihgasier s. 1 (64). Compare, on 
the relationships of the genus, fcjtepheuBoii (98) 

Bisfrxlmflon. Cochin State, Travancoio ; Palm Hills ; ? Ceylon. 

Key to the species of Moniligaster. 

Prostates elongated baclcwarcla, at least ns far as xui. , . AT. deshageH, 
Prostates confined to \i , M porrien. 

1. Moniligaster deshayesi E. Perr, 

1872 Mojiilif/aatei' dcthaycsif ]^. Perrier, N. Arch. Mus. Paris, viii 

1 ) JiiU, pi IV, figs, 77-84. 

1896. Mimiligaater deshayem^ Boddard, Monog. p. 199 

1000. Michaelsen, Tier x, p 112. 

1909, MoniliguBter deshayesi, Michaelsen, Mem. lud. Mus. i, p 149. 

1910, MonUigaaU) deshayesi^ Michaelsen, Abh. Ver. Hamburg, 

xix^ p 64, 

1916 Moniliga&kr Stophenson, Mem Ind. Mus vi, p.67. 

Length 160 mm.; diameter 6*6 mm. Colour a medium olive 
ventrally, darker dorsaliy with a bluish tinge. Segments ca. 
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184 Prostoinium indistinct. Slightly thickened regions ktertilly 
in each, segment. No dorsal pores Setas closely paired, minute ; 
m=bo, dd sliglitly more tlian half circumference Nephridiopores 
iu ab or cd, uo regular alternation. Chtelluin not ^^ell marked, 
x-xni (=4). Male apertures small, between h and c, nearer b. 
Female pores iiidiatiuct, in 6. Spermathecal pores minute, 3 ust 
belou c, or in aL 

Septa 4/5 and 5/6 fused at their peripheral attachment; 6/7- 
8/9 much thickened. Gizzards four, in xv-xviu or xvi~xix. 
Testis sacs laige, on posterior face of 9/10, may extend back into 
xii, funnel fused with wall of sac Vas deferens veiy long, 'with 
numerous loops wdncli are bunched together, one bunch projecting 
mto IX, another into x Prostates very large, sausage-shaped, 
pearly white, extending back through seveinl segments ; vas 
passes back along it, fusing with it some little distance from its 
ental end, terminal part of prostate nariower, more shilling, 
duct-like, rather twisted. Ovarian chamber present, ovisacs 
large, extending hack through several segments yjierinatheca 
with broadly ovoid ampulla and coiled duct, 'which joins bifur- 
cation of atnal appendage , gkindular appendage in vii, large, 
bifid, each half compact and rounded, w ith a yellowish mammillated 
surface, the whole boiiud down to the ventral panel es aud to 
septum 7/8 by areolar tissue ; the stalks of the two liolveB unite 
to form a common duct, wOnch is not dilated. 

Distribution, Parambikulam, Cochin State , Anachardie and 
Neduvangad, Tiavancore, ? Ceylon (Michaelsen doubts the 
statement that Periier’s original specimen came from Ceylon.) 


a, var. minor Mich 

191S Momhfjaster deshaym var minor, Micliaelfien, Mt. IMus. 

Plambiug, XXX, p! 78 

Length 110 mm. ; maximum diametei 4 mm. Segments ca. 
200 Colour reddish grey w'lth gieeinsh iridescence. Prostoinium 
prolobous. Setos very fine and very closely paned; aa is about 
equal to he Clitellum x-xui, ring-shaped, but less distinct 
ventrally in x and xiii. Male pores about midway between b 
aud c, surrounded by small some'what lighter areas. Five giz/ards, 
the first small but not rudimentary Testis sacs may extend back 
as far as xiv, after the manner of Drawida ghateims. Prostates 
extend two or three segments backwards, duct not shoi'ply 
delimited, smooth, spirally cinwed, half the length of the whole; 
glandular portion wavy in its course, chalky white, of glandular 
appearance, vas deferens entering its ental end Ovisacs extend 
hack to about xiv, 

Eemarhs, The atrial appendages appear to be essentially as m 
the type-form , the setos, too, seem to be arranged similarly. 
The smaller size, the number of gizzards, and the smaller extent 
of the prostates distinguish the two. 
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6. var gravely 1 SfeiJi, 

1916 Moniligaster deshay e8i \ar. Stephenson, Mom Imi 

Mils VI, p. 59 

Length 130 inm. ; diameter 5 inin, Doisal surFace a bluish 
grev, ventral surface lighter than dorsal , lateral regions thickened, 
lighter in coloui tlmu either dorsal or ventral regions Prostoinium 
absent (or invisible). -4rt = icappioxiinately ; circuinferenco 

111 middle ot body. Nephridiopores in ah or cd, no regular alter- 
nation Male pores about midway between h and c. 

Vas deferens enteis prostate at its ental end. Prostate extends 
back to xin, its surFace presenting shallow dopressiona marking 
out ill-dedned lobes. Atrial gland single, a short moderately 
stout duct being given off from its under sui’face , spermatliecal 
duct joins atrial gland on its upper border. 

Remavlcs The distinguishing feature is the single charactei of 
the atrial gland. A specimen oF the type-form whicli came under 
my examination showed a gland which was only indistinctly bifid, 
and so presented a transition to this variety. 

Ihstvihution. Triohur, Cochin State. 

2. MoniligaBter perrieri Mich. 

1907 Michnelsen, Mt Mus Hamburg, xsiv, 

p 146 

1909 Aiojjz/i/yaa/fl/ Micbaelsen, Mem In d. Mus ],p 150. 

1913 r^£^i 2 , Michaelaeu, Mt Miia Hamburg, xxx, 

p. 78. 

Length 210 mm , maximum diameter 5 mm. Segments ca. 
175. Colour bluish grey, darker dorsally than ventrally, Pro- 
atomiuin prolobous or indistinctl} zygolobous. Setai very small, 
very closely paired; cW=ca. ^ circiiinference. Dorsal 

pores apparently absent. Nephridiopores in al. Clitellum ring- 
shaped, occupying ^ix-xiv (= 5^), less marked at the two ends. 
Male pores a little lateral from in hexagonal depressions the 
inner borders of which touch the lines of h. Pemale pores in ah. 
fcipermathecal pores iii erf. 

Septa 6/7-S/9 moderately strong ; 9/10 attennaled, pushed 
back very far. Pive gizzards in xvh-zxi ; the fourth strongest, 
thenceforward dimmishingly strong as far as the first, the fifth the 
weakest of all, almost rudimentary. Testis sacs large, ovoid, 
depending backwards. '\''a8 deferens enormously long, presenting 
a bunch of long narrow loops projecting forwards into ix. Pros- 
tates confined to xi, glandular jiart twice as long as thick, bent, 
surface mammillated, vas enteis ental end, which is directed for- 
wards ; duct from under surface, a little thinner than glandular 
part, about as long as thick, nacreous in appearance. Ovisacs 
very large, thick, extending backwards tlirough a number ot 
segments, it may be as far as xx. Spermatheca resembles that 
of the previous species m all principal points except that the 
muscular atrial chamber and its horns are here shorter and 
thicker, and not so distinctly tubular. 
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Dismhutioii, Kodjiiliimal and Tjger Shola, Palm Hills , Poiiinudi 
aucl Bonaccord, Travancore. In both tlie Travancoi’e localities 
it was found in water. 


4. Gfeiuis BRAWIDA M\cli» 

1805 Monilujastoi (poit Beddard, Monog p. 190. 

1900 Dtaioiddf MicboQlsen, Tier x, p 114 

1909 Dtaivida^ Micliaelseii, Mem liid Mus. i, pp. 117, 137 

1922 Steplieuson, P Z 8 pp 141, 144 

Clitelliini including the whole or the greater part- ot x-xiii. 
One pair ot male pores in 10/11 , female pores m 11/J2 , si)eruia- 
tbecal pores in 7/S. Two to eight gizzards at begmmng of 
intestine Last heart in ix. One pair of testes aucl liiiiiiels, 
enclosed within testis sacs wlnoli project from septum 9/10 into 
fipgiiieut X or segments ix and Prostates ot various form. 
Oianes in m; tins begnieut may be reduced to a special ovarian 
chamber of characteristic form , one pair of ovisacs projecting 
backwards from septum 11/12. Spormatheca3 with or without 
atrium-lihe dilatation at ectal end, without stalked glands. 

Bistrihiitio)i. Southern India, also Ceylon , the Hiinahi}iis, 
especially tlie Eastern; Bengal, Burma; also rarely in Central 
India; the Andaman Islands Outside India an endemic (‘^) 
species has been found in Borneo (131), and peregrine species 
have been found in the Caroline Islands, Sumatra, the Sunda 
Islands, the Phdippme Islands, Japan, China, and the Bahamas. 

This is one of tlie large Luliau genera , only one species is 
known which does not occur in British India, — the one in Borneo. 
The genus presents many peculniritiBs. 

Tlieexterual features of the living worms ha\o not often been 
recorded, except by Bourne (28), who gives beautiful coloured 
figures of n iiiiinber of Ins species The colours are very various, 
but cliangG in sfurit, and are then less distinctive, while some 
bpecies are deeply pigmented, others are pale, almost or quite 
without piginenl. 

The genus is remarkable in having, as a rule, no dorsal pores 
(v. Introduction, Biouoirucs, p. 34) ; D. harivelh is an exception, 
and pores are found lu a vesiigml condition in 1) ntpahnsia and 
D )o»eiu 

In a few species rings of minute papillte have been noticed, 
which, when well marked, resemble the t-mall projections which 
bear the setro in PerichEutiue worms They are visible only 
under a dissecting microscope, and occur most markedly in the 
anterior part of tlie body , they are also seen in the genus 
Momh^aaUr^ and I have suggested that they are probably sensory . 
They have not, however, been investigated histologically. 

There is sometimes to be seen a thickening of the lateral 
regions of the body (also found in MoniLigaster ) ; m these cases 
the body-wall seems to he slightly swollen along each side jn 
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about the middle third of the luilf circuniterence, and tlie 
inter-Begmeiital gvuovee are deeper as they pasa over tins tract. 

The Heta3 me tilnioat iihvays veiy ainnll ami cloaelj" paiied, thev 
may be absent in segment ii, or even tiirther back, in eitlier the 
lateral or ventral bundles, or both; even when pieseul, those of 
the most anterior segments may be very dillioult to see It is 
possible tliat this condition ot the setm, like tlie absence of dorsal 
liores, imiybo i elated to a ioriner aquatic liabit , setm ot the usual 
type Avonld be of little use m loLomohon in ater or mud, and the 
woiiu would have to depend on wiigghiig inoieuiciits only. 
Penial and copulatoiy setiu are never louiid. 

Genital markings aie found coinpaintn ely larely. 

Septa 5/<J-8/U aie nearly invariably thickened, sometimes to a 
remaikablo degree , occMsionally Ihe thickening begins v\ith (>/7. 
The lemaindei are thin , a few of the succeeding sepia may be 
displaced somewhat backwards. 

The number of giyzaids, and their position, aie not constant 
within the vaiious species, a difference of one oi two in the 
number, and of one or two segments in their position, is not 
iiiicominon The bin idlest number of gizzards la two, the largest 
eight, three to five are the commonest numbers, they are 
speciiilly far back in D. mUimhiivensis (some segments on each bide 
ot the thiitieth) All the gizzards may not reach the same degree 
of thickening, those at tlie anterior end of the series maybe more 
teebly de\ eloped, and it is sometimes difficult to say \^lieie exactly 
the iiixiscular development justifies the name of gizzard, the 
cesopliagiis becoming giadually more muscular over several 
segments In some cases again the muscular tliickeuing is 
continuous from segment to segment, and there is but little 
constriction at the septa; while in otheis the segmeutail 
thickenings are separated fiom each other by soft rings M’here the 
aiiiiientary wall is unmodified and thm. There is no evidence 
that the pecnlmr development of the msopliagus is related to a 
harder nutriment — leather the reverse. 

The last heart is always lu segment ix. 

The nephndia ai’e megonephridia of a rather distinctiie type, 
which I have described (98) in J) ja^^omca. They do not appear 
to be of importance from a systematic point ot view, und^ the 
above reference im11 therefore bn sufficient. 

Testes, male funnels, and developing sperm-morulee are 
contained In special sacs connected with septum 9/10 — suspended 
on the septum and projecting backwards into segment x or more 
commonly forwards and backwards into both ix and x, in the 
latter case they may be more or less constricted by the septum. 
I have argued (98) that the sac^ represent a segment, the anterior 
and posterior v'alls of which have fused together for the most 
part, only remamnig separate at the position of the sacs. This 
leceives confirmation from the condition of the ovaiiaii segment, 
where we see a similar contiaction going foiniard, though without 
having reached the same degree. 

Thus in some species there is nothing unusual about segment 
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XI, the ovanau segment. In other cases it is nanow I'pom front 
to back, and the auteiior and posterior walls meet above, where 
tbev are inserted together into the dorsal parietes In still other 
species septa 10/11 and 11/12 fuse doisally for some distance 
downwards, so that on opening the animal the contents of tlie 
segment, which may now be called the ovarian cliainber, are not 
at first displayed, and a segment appears to be missing Tlieie 
are otliei peculiarities also in the cases of fully developed ovarian 
chamber, which I have described in the paper referred to above ; 
septa 10/11 and 11/12 fuse togetlier above and at the sides of tlie 
cesophagiis, which is thus excluded from the chamber , and both are 
missing below, so that segment x communicates directly Mitli xii. 

The prostate 18 the terminal part of the male deferent apparatus. 
Its form varies considerably; it ina 7 be an elongated cylinder, the 
thin vas deferens joining it at its eutal end or at some point in its 
extent , or it may be a short cylinder, with the vas deferens joining 
it at its ental or sometimes apparently at its ectal end , or it may 
be reduced to a cushion-like circulai or oval pad on the inner 
surface of the body-wall. Essentially it seems to be the thickened 
terminal part of the duct, the lumen widened and surrounded by 
a firm muscular coat, with a thick layer of large peritoneal cells on 
the surface , the narrow vas deferens thus enters normally at tiie 
eutal end. In certain cases the vas deferens, although appearing 
to join the prostate lower down, can be separated from it and 
shown to become continuous with it at its eutal end, m other 
cases this cunuot be demonstrated by dissection, but sections 
show that m D.japonicct the condition is the same, as doubtless 
it IS in other species also. The cushion-like form is thus to be 
looked on as a secondary shortening of the pimntive cylindrical 
form. 

The investment of peritoneal (“glandular’*) cells varies; in 
some cases it appears as a number of pear-shaped aggregations, in 
others os a mammillated covering, while in others the peritoneum 
seems to liave its more usual characters, and the muscular coat 
of the prostate appears with the characteristic shimmer. Tlie 
glandular cells do not appear to communicate with the lumen of 
the prostate (Stephenson, 98). The presence or absence of these 
glandular cells has some systematic importance , thus Michaelsen 
(68) establishes a closely related group of forms (tlie pellucula 
group) of which a smooth muscular prostate is one of the 
cliaiacters. 

The spermathecee have a characteristic form. They begin in an 
ovoid or pear-shaped ampulla, which is attached to the posterior 
face of septum 7/8 by a mesentery, usually within the arch of the 
iiephridmm, and not far from the middle hue, from the lower 
end of the ampulla passes the duct, loug, fine, and coiled, also 
attached by mesentery to the septum , on reaching tlie ventro- 
lateral body-wall the duct ends m oue of several ways . — either it 
may immediately pass to the exterior without undergoing any 
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dilatation, or with onl}’' a slight dilatation which is concealed 
within the body-wall , or its terminal part may be expanded, the 
expansion being larger or smaller, simple or bifid, — the expansion 
being the continuation of the duct , or from the somewhat dilated 
terminal part of the duct a diverticulum may arise, sometimes of 
conaideiable size, nariow and elongated or broad and sac-like. 
The whole of this terminal apparatus is contained in segment vn, 
except that one lioru of the bifid atrium may be situated on the 
posterior side of the septum. 

Michoelsen (54) compares tlie several parts of this whole 
appamtus with tlie parts of tlie spermathecm of the Megascolecidee. 
Ill the Megasculocidm the spermatozoa are contained lu the 
diverticula, the mam pouch being apparently glandular in function; 
the opposite is the case in the Monihgastiudffi. Still it does not 
seem possible to houiologize tlie ampulla of the Monihgastridea 
with the diverticulum of the Megaacolecidoe and vice versa ; the 
invariable part of the Megascolecid apparatus is the main pouch, 
and so it is in the Momligastridoe , these are therefore homologous 
with each other, and with the simpler organs of the lower families. 
The diverticula of the Megascolecidm and the atrial sacs or 
branched glands of the MoniligastridsB and Momhgaster) 

have been evolved independently, and so are not to be considered 
as homologous. 

For the relationship of Drawida to Momligaster^ and the mode 
of derivation of the several genera of Momligastrinaa from the 
common ancestor, see Michaelseii (64), and Stephenson (98). 

In describing species of Draxuida the important chnracteis are 
the following:— Pigmentation; closeness of pairing of the Betas 
and relative extent of the luteisetal intervals , the positions of the 
male, female, and spermathecal pores with reference to the setal 
lines; genital markings ; imna her and position of gizzards; shape 
and position of testis sacs , shape of prostate and condition of its 
surface; presence or absence ot an ovarian chamber; description 
of atrium — its size, and presence or absence of sac-hke appendage. 


Key to the Indian sjgccies of the genns Diawidn. 


1. Two gizzards 

More lliaii two gizzards , 

2 (iemtal papillco present 

Genital papilloj absent 

3. Prostates two pairs . , . 

Prostates one pair 

4. Spemaatliecal atiium small, pear-shaped . 

Spermathecal atrium absent 

5. Setal interval aa less than bo, 

Setol interval ita equal to or gi'eater than bo, 

6. Atnum a bilobed widening of end of aper- 

miithecal duct 

Atnum a simple ovoid sac, duct entering 
its ectal end 


7. 

3 

n 

B scandms. 

4. 

B^japonxtia (part.), 
B, modesta, 

B, travanoorensis, 
6 . 


B. minuta (part). 
B willsi. 
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7. SpermatLecal atnuiu absent . , 

Spei matliecal iitnLim present. 

8 Setal iiitei val au eq^ual to or greatei than he. 
Setal Intel val aa less than he., 

9 Spei ninth ecol poiea in oi nearcoi cd . 
Speimatliecal pores between b and c, but 

iieniei b . 

10 Dor&nl poies piesent 
Dorsal pores absent 

11 Male poies midwaj^ between b and c 

Male pores between h and c, but nearer to h 
Male poies between h and c,but nearer to c 
(just below c) 

12 Genital nmihing ns a ndfre on ix 
No genital ndge 

13 Non-pifinjeuted . 

Iiea\ily pigmented 

14 Setal Intel val act in middle ol body equal to 

half hu 

Setal iiiterynl aa in iincldle of body gi eater 
than half ho , . 

16 Ooniplele ovniian chamber , mdetmile 
genital papillre on sement s . 

Complete o's aiian climnlbei’ , genital papillm 
on segment ix 

Ovarian chamber incomplete or absent , no 
genital papillsB 

10 Atiiiiin bilobed . 

Atrium not bilobed 

17. Testis sacs much elongated backwards 
Testis sacs with the usual relations 

18. Each prostate composed of two finger- 

shnped stiuctiiies side by side 

Each pi estate a single ovoid or pca]>shaped 
moss , , 

19. Male and Bpemiathecal pores in ah . 

Male pores between h and c, spennathecal 

pores in cd . 

20 Setal interval aa greater than be 
Setal interval aa not greater tlmn be 
21. Setal mtervnl aa in middle of body equal to 
or greater than be . 

Setal interval aa less than bo, 

2J, Spermathecal atrium not sepaitited off from 
end of spennathecal duct, of which it is a 

dilatation . . . 

Atrium a sac or projection independent of 
ectal end of spennathecal dnet . 

23. Worm of large size, over 600 mm. long 
Worm less than 260 ram. long . , 

24. Prostate elongated or teat-hke . . 

Prostate hemispherical, hemiovoidaJ, or 

cnboid ... 

26. Ovonon chamber present . .... 

No ovanan chamber . . 


8 

16 

9 

14 

10 

D iali} 

D bancelli 
11 

I), hcnuvlh 'lav 

‘liitperhisa (part ). 
D pelluculu (part.), 12 

D. Ichipi (part ). 
vni 6tetca}h 
13 

f tyjma (part.), 
var. bou) tun 

B J}uh} let, 

16 

B hanvelli var. 

wipcrtma fport 1. 
B rotmyam 

B pellucida var. 

2 )(dhda (pai’t,). 
17, 

21 . 

18 

19. 

B, aomavarpatam 

B ghateimi. 

B mxnuta (port.) 

B vobxiata^ 20 
var. typica. 
var. ophdxcndes. 

22 . 

34 


23, 

29. 

B, nilamhurmm 

24, 

26. 

26. 

B. ehgana. 

B. umqua. 
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26 Surface of prostate soft and glandiilai . 27 

Surface of prostate smootli tuid miisciilnr . 28. 

27. No geiiifciil mai’kiiigs . D (paiL) 

Genital maikiiigs as Beiuinal grooves lead- 
ing back will da from near male pores. . . J) aulcaUt 
Genital markings aa oval thickenings on xi JD hunu) piivi,s (part ) 

28 Accessory glniids lu speinintbecal region. , D, sJninh(t}at 
No accessory glands in snerinathecol region 1) pellncidu 

f iypica (part.) 

29. Genital markings pi eaeut . .. 30. 

Genital markings absent . .31 

30. Genital markings as discrete pnpillie ... J). )apomca (\\iixt,) 

Genital markings as large transveisely 

oval areas ... chahd tuhana 

31 Giz yards about eight ., . .... I) dermi^cpi 

Gizzards about three or four ... . 32. 

82 Atrium small or moderate in size .... 31 

Atrium a large or very largo sac ... 48. 

33 Atrium teat- 1 ike , dd ec[iial to half circum- 

ference .. . pin amhiluUimana 

Atriuiu small, pear-shaped , dd greater 
than half circinnfeience B pa) go 

34 Atrium a dilatuiiou of the end of the sper- 

mathecal duct ... ... 37) 

Atrium an independent sac . . 40 

35, Pioatates smooth .. 30 

Prostates glandular . . 88 

36. Length 500 mm or more .. .. B,tj)a)\di& 

Length less than 200 mm, . .... 37 

37. Seimnal grooves and ridges leading back- 

wards from male pores D. tnatthau 

No seminal grooves and ridges B poHucida var 

2 )allida (part,) 

38. Length about 600mm . B naduvatamensis 

Length less than 200 mm . 39. 

39, Ovarian chamber present; male pores 

midway between h and c . B. snpphmnaoidcA, 

No or incomplete ovarian chamber j male 

pores nearer c than h ... B, cldorim 

No or incomplete ovarian chamber ; male 
pores nearer /} than o , thickened patches 
on xi D. (pniL.) 

40, Pody flattened vertically; colour almost 

bhick . . B b) imiea 


Shape and colour otherwise . . 41. 

41, Atnum sac-like or pear-shaped 42. 

Atnum narrow and elongated, finger- or 

club-shaped ^ ^ 46 

42. SetalintervaLWeiiual to half circumference. 43 


Satal interval dd gi'eater than half circum- 
ference 44 

43. Genital marking os a transverse oval area 


on X and xi ... any)andayu 

Genital markings, if present, as small 

papillae on vii, x, and xi B, papilUfer, 

44. Male and spoi’mathecal pores in 6 B ramnadana. 

X 
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Mnle pores midway between b and c, sper- 
matliecal poi-ea just below o , no genital 

papillce on XI 

Wale pores immediately outside aperma- 
thtical pores between b and o; genital 
papillro on XI . . 

LengtJi less than 60 mm 
Length 100 mm or more 
46. No genital markinpfs 
Genital papiUm on vii . 

47 Prostate smooth , dd gi'eater than half 

circumfereuce . . 

Prostate glandulai , dd greater than half 
circumference 

48 Prostates thickly tubular . 

Prostates flattened from aide to side , 


45 


D nej)(deim8. 


JD, 1 osea* 

46. 

47 

D qffims. 

D jalpaigui eii8i8 

D, hodgarti. 

D. 7 angamatia^m. 
D huichaidi 
D paiadoxa 


The preparation of the above key has presented diflioulties ; 
and where the comparatively few characters that have to be relied 
on do not chance to have been noted, or vary, or are described in 
ambiguous terms, it has been necessary to enter a species more 
than once m the key. Thus the number of giz/ards is variable 
witluii a species, the relative extent of the intersetal intervals 
aa and be may perhaps vary according to the stale of contraction 
of the body-wall at the time of fixation, or may be stated 
ambiguously ; e. g., “ aa equal to or slightly less than be ” ; and, 
where all degrees exist, there is obviously room for difference of 
opinion in cases of very slight dilatation of the end of the sperina- 
thecal duct — does it exist, and should it be ranked as an atrium ? 
In D. ghat67i8\8 I found variations m the gizzards and sperma- 
thecal atrium which would have necessitated so many entries 
that here I have been compelled to take account only of Michael- 
sen*8 original description. 

The genua was eatabhshed by Michaelsen in 1903 (88), being 
separated off from Momligastei ; a division had previously been 
suggested by Eosa (Ann. Mus. Genova, xxxvi, p. 507). The 
diatmction is in the spermathecal atrium ; in the worms \vhich 
retain the name Momhgaster this has the form of a bifid muscular 
chamber, each liorn of which bears a gland consisting of branched 
tubes ; in Draiuida there are no glands, and the atrium may be 
biBcl, simple, a mere swelling of the end of the duct, or absent 
altogether. When first established, Michnelsen used Drmuida as a 
feminine; and it so figures in his list of Indian worms in 1909 (64); 
m 1910 (126) he thinks it is more correct to make it maaciiline, and 
m bis second Indian list (58) the specific names are altered accord- 
ingly. 1 have retained it as a feminine in the present work. 

A number of species were described by A. G. Bourne during 
the earlier years of his residence in India ; some of these were 
named, and a few characters noted, in a paper in 1386 (8), but 
the notes are in no sense a description of the worms. In a paper 
m 1894 (38) the descriptions are in certain cases somewhat 
amplified, but their baldness still leaves us wishing that the 
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aQilior had been more generous. Becldai’d, when composing his 
Monograph of 1895, iipparenrly had not this latiter jiapoi* of 
Bourne’s before him , at", any rate he does not recognize any of 
Bourne’s species as being sulliciently known for s)stemalic 
purposes Michael&en (38) is more inclusive 

MomligcUiter ruhei , though it appeal s in both of Bourne’s 
papers, is quite unrecogiiiziible Its length is staled to be about 
100inin.,tho aveiago diameter 3*5 lum , tlie maximum near the 
anterior end 5 mm. (from the figure); tlie bodj-svall is thin, the 
organs sliowing through, from rhe figure the colour is brownish 
The gizzards occupy segments xiii and xiv only. Found at Salem. 

Mondigcistcr 2 mpdlatu% mentioned in Boiiriie’’s earlier paper, is 
characterized by the tubular piojections bearing tlie male pores 
(this, however, is not of much value) ; the gizzards are in aeginenls 
xvi~xx ; and it is said to be a much longer worm than any of the 
others nieiitioiied in the same paper w'ltli the exception of 
M (jrandu. In the second paper IBourno puts M papillatus as a 
sviionyin ot J/ umpuc, no justitication is offered for this — 
indeed, il/ uiuqm is stated to be a small weak-looking w'orin 
Michaelsen (38) accepts Bourne’s identification ; I think 
■papillatiis may be eliiniuabed from cousideiation altogether 

M nadiLvatamensis is one of Bourne’s species ’which is admitted 
by Michjielseii in the Tierreich (38), and figui’es in his hat of 
Indian species in 1909 (54); it is, howevei, omitted fiom lus 
list of 1910 (58), but I cannot discover which species he has 
united it with There are only two other species of anything 
like its length (600 mm .) — niltnnhiiremis and gvandis\ from 
nilamhumisis it is sutiiciently distinct, and from granchs tlie 
glandular prostate should distinguish it, though Bourne remarks 
that it IS very like M gmndiSi occurs along with it, but may be 
easily distinguished by its small pointed prostomium. 

A number of related groups of species can be distinguished 
Thus Michaolseu (58) has subsumed D. hoiD'nei (with whiih 
D pauli is identical) under B peUmida as a variety, and holds 
B, gnindhs also to be related; B, fndenci^ harwtlli^and umqna 
may also belong to the same assemblage, and probably notun- 
gana also Of these haviuelli is a wandeiei (Travancore, Burma, 
Philippine Islands, Caroline Islands, and I he var. impentiisa at 
Bombay) ; pellucula is found on the Nilgiris and in the Abor 
Country , iiniqiia and r/rrtiitZw occur in the Nilgins, rotungana in tliu 
Abor Oountry, and and pelluckla var. houvnei in Ceylon 

B, parva and pavamlnkulamumi are much alike, and m the same 
group perhaps sidcata and lanarmsis^ and possibly hurcliardi, may 
be included. B, parva and suhata are both from the Nilgiris, 
and paramhUculamana from Cochin not very far away; but 
kanavmim comes from some distance (roughly 30l) miles) to the 
noi'tli, and hurcliardn. from the Andamans and Sumatra ; pavvct 
has also been found in the Aru Islands. 

B, vhlonm and mppliinnaoidea are from the Nilgiris, and seem 
to resemble each other m most points, 

k2 
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Lastly there is a well-marked group of related species found at 
Bangamati (Chittagong IIill Tracts), tins consists ol 7J. affhiis, 
oanr/amaiiaua, Itodgai £*, find. , 3 aJpmgnren 8 li^^ also related, 

comes from 340 miles to tlie nort.h-west ; the group 1ms affinities 
with nepalemw^ also found at Hangamati, and in addition at 
Katmandu, anotlier 200 miles beyond Jalpaigiin ; and perliaps 
with tvavancorensis from S. India 

1. Drawida afflnis 8teph, 

1017 D}uwida nffinis, Steplienseu, Eec. Ind ^Mus. xni, p 303 

Length 37 nim., inaximuin diameter 3 mm. Segments J15 
Colour a medium grey. Proatomiura small. Setm closely paired ; 
aa = ^ 01 4 hr , circumference. Kepliudiopores in line 

mth rrZ. Olitellain ? Male pores inconspicuous, in h. Peinale 
pores ^ Spermatlie^al pores perhaps slightly ventral to c 

Septa 5/6-8/9 moderately thickened. Three gizzards, in xiii- 
xy. Testis sacs wholly in x, o\oid Vas deierens narrow, 
coiled, m x Prostate tubular, of several closely applied coils or 
loops, rather shiny, narrowing progressively to^m^cl^ octal end; 
joined by vas at a point erital to middle of its length. Ovarian 
chamber as lu D, liodgartL Ovisacs? Ampulla of spennatheca 
approximately spherical ; atrium as in D. liodgufli 

l^i»)\arl8 Only a single specimen was obtained, Iho hinder 
end was regenerating. The worm belongs to the same grou]> 
as hodqavU (elongated prostate, much elongated sperniathecal 
ainiiin) , a distinction is the relatively narrow interval be t\^ een 
the ventral sefcal bundles. 

Distrihiition. Rangamati, Ointtagong Hill Tracts, Bengal. 

2 Brawida annandalei Steph, 

1913 JDiaioida annandahij Stephenson SpoL Zoyl. \iii, p. i>Cl, 
pi. 1, fig. 7. 


X 

XL 


m 


Fig. 47,— BrataifFff anmndalei Stepli, , genital area. 

Length 35 mm. ; maximum diameter mm. Colour olive. 
Segments 137. Prostomium prolobous. Set© closely paired ; ai 
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less than dd=^\ circunifei’ence. Clit'elluiu incluiles | g\‘ \ 
and ^ of xni (=3^), not well marked A genital aim (text- 
fig 47) over gioove 10/il, diirker in colour, iransverselj oval, 
exiending from setoi ot x to those of xi ; within it a smaller 
oval area marked out by a slight ridge. Male ])ores in ab 

yepta 5/6-8/9 iniioh tlnckened Three gizzards, iti \ii-xiv. 
Teslis sacs pro]ecting forwards and backwards from septum 9/10, 
vas tleferens coiled, in ix and x, pins ental end of pi estate, which 
IS a vertical tube covered with a thick layer of glandular cells, 
the whole a short cylinder occuyiying fhe height of the segment, 
or directed forwards Ovisncs extend backw'ircls through several 
segments (to xvi), and are dilated ab their hinder ends Ampulla 
of speimalheca a relativelv small spherical sac, atrium of moderate 
size, sac-iike, nan owing and becoming tubular at its base, where it 
IS joined by the sperniathecal duct 

llemavls. The specimen was single, and being of small size was 
investigated by means of sections. The species presents some 
resemblance to D. )amnadcma 

DistnhutiO)i Caven Itiver, Tanjore, S India (in the mud below 
the water) 

3 Drawida bai’welli {Bedd ) 

1890 Momlnjaatei hcddardiiy Bosn, Ann. Mus. Genova, (2) ix, 
p 37*9, pi xii, lig 1 2 

1896 Momlnjaster hanodh, Beddard, Monog p. 200 

1900 Braioida hai weUi, IVIichaelsen, Tier, x, p 116 

1010 Bmwida hanoehif Michaeleeii, Ahli Ver Hniubiirg, p 61, 

1880 Monilignatvr layioclh, Boddai’d, Ann. Mag N, II (6) xvii, 
p 04, pi. li, tigs 4-6 

1887. Monilitjaster hanoclli^ BeddfU’d, Zool Anz x, p 678 

1888. Momlujaaier laimUi, Beddaid, Quart. J, ^lic Sci x\ix, 

p. 119, pi \ii, figs. 10-12 

1891. ^fonxlu/aster hauDolh^ Beddard, Tr Hoy. Soc. Edin xxxvi, 
p 2, pi. figs 1-10 

Length 30-38 mm., maMmiim diameter 2 5 mni. Segments 
t*a, 115. Colour yellowish to greenish brown. Bodv aomew hat 
flattened. Proatominm without dorsal process, small ; segments 
1 and ii short. Seta} closely paired, aa=hc; on li are small. 
Doisal pores present Nepliridiopores in cd. Clitelliim ring- 
sliapod, x-xiii (= 1). Male pores between b and c Eeinale pores 
in b. Sperinatheeal pores in c 

yepta r)/6-8/9 much tlnckenecL G-izzards three or four, in 
xiii or xiv to xv or xvi Testis sacs projecting forwards into ix 
or backwards into x , prostates pear-shaped, ivitli a thick glandular 
investment. Ovaries in segment xi, whicli is lery short; egg- 
sacs absent (?). ypeunathecsB with penr-shaped ampulla, long 
duct, and no atrium. 

JDisiributian. Kerumaadi, at S. end of Vembanaad Lake, 
Travancore, Chiala, Padaung Dist., Burma. Outside India it 
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hilS been obtained from Jap T (Carolines), fiom Lombok, and 
from Manila; there is a doubtful record from Floiea. It is thus 
one of the peregrine species of the genus 

«. var. impertusa Steph, 

JDvawicla barwelU var impeitnsiis, Stephenson, Mem Tnd. 

Mus. VI 1, p 200 

Length ca 45 mm ; diameter 3’6 mm Segments cii 130, 
Colour a blotchy olive, darker dorsally. Probtommm small, 
prolobons Dorsal pores absent, indicated in somo specimens as 
small pale dots, but no perforations. Setal interval act uither less 
than bo, except at hinder end. Male pores bounded very 
prominent anterior and posterior lips , a pair of indefiniLe but 
fairly large whitish papilla3 on the segment in I'lont ofc the male 
pores. Pour gizzards, in xiv-xTii Prostates flat, sessile, almost 
circular. Ovarian chamber present, annular, ovisacs present, 
extending back to xiii or xiv. Otherwise as for the typical form. 

Disii ihution, Bombay. 

4. Brawida brunnea Siepih, 

1915 Diamda bninnea, Stephenson, Mem Iiul. Mus. m, p. 101. 

Length 40 mm. ; maximum diameter 5 mm Segments 120; 
body aliort and relatively very broad, dorso-venti ally flatlened 
Colour almost black dorsally, slightly lighter ventrallv'. Proslo- 
mium not recognizable. Setos very small and very tlosoly paired, 
not distinguishable in n ; aa lather less than be, thl—^ circuni- 
ference. Olitellum ? Male pores bordered by prominent lip«^, 
about midway between h and c. Pemalo pores apjiarcntly 
between b and o, but nearer b, Spermathecal poii‘B in ccL 

Septa 5/6-8/9 somewhat thickened, Thieo gizzauhs, in xiii- 
XV, the fliat less firm than the others. Testis sacs large, 
projecting on both sides of 9/10, more into x, not constricted by 
the septum , vas joins prostate on inner side ; prostata opaque 
white, ovoid, with short moderately thick stalk, smooth but no 
muscular shimmer. Ovarian chambei with its roof at tlie clor'^al 
parietes , funnel extends upwards on each side of gut nearly to 
mid-dorsal line; ovisac in xii, tapering towards its free oncl. 
Spermathecal ampulla ovoid, atrium mammillary in shape, sessile 
on parietes, joined by the duct at its base. 

Hem arks Peril aps related to D. travancoimsis, 

Dlstnhutwn, Parambikulam, Cochin State. 

5. Drawida burcliardi Mich, 

1909 JDi'amda bufchardi, Michaelsen, Mem Ind. Mus. i, p. 149. 

1902. Drawida burchaidi, Micliaelaen, Mt, Mus Hamburg, xix, 
P 7. 

Length 50 mm., diameter 1 ‘4 mm. Segments ca. 180. Colour 
pure white Prostomium prolobous, very small Setae smalj, 
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closely paired, on segment xx aa-=shOj 4?d = jusfc over half the 
circumference. JS’ephndiopores m cd. Oliteiliiin Male pores 
on large eye-shaped papill® lateral to ab, neaier ah than cd 
ITemale pores perhaps lu ah, Spermathecal pores in cd 

Septa 5/6-8/9 uncommonly strongly thickened; 7/8-14/15 
dorsally displaced backwards, 13/14 most so (about half a segment) 
Three gizzards, iii xy-xvii Testis sacs project somewhat lu front 
of the septum, and extensively behind into x and xi , funnel 
ventrally in testis sac, in x, fused with wall of sac. Yas uncom- 
monly long, forming a large coil on each side of the septum. 
Prostates thickly tubulai, either with or without glandular 
covering. Apparently no ovarian chamber, ovisacs long, mregu- 
larly bent Spermathecal ampulla globular, its duet opening 
into the neck ot a long slender pear-shaped atrial sac. 

Bistnhution, Mt. Harnet, S Audainau Island. Also outside 
India in iSumatra 

6. Prawida ohalakudiana Sieph, 

1915 Diaioida chalakudiana^ Stephenson, Mem Ind. Mus vi, 
p. 64, pi vii, fig 7. 

Length 41 mm.; diameter 1*5 min. Segments 135. Colour 
bluish grey, darker dorsally. Prostoiniiiin proloboiis. Setae not 
very closely paired anteriorlv , aa^hc^ dd=\ circumference. 
Nephridiopores (P always) in cd, Clitellum ? Male pores in &, 
female m a, spermathecal me, A transversely oval genital 


6 

C- 


</ 

e 

Fig ■kS,’~Brawida chaMudtafia Steph , geuiLid region, diagminuiatlo. ^.,an- 
teiior gonituL area, b , light margin of posterior area; o , darher 
coloured interior of poat,6rior area, d , a shallovrer port of gioove 
10/11 , fi j modiau tuberole. 

marking (text-fig 48) in 10/11, extending from the eetal zone of 
I to that of XI, and m a transverse direction ooaupyiag the 
whole ventral surface ; its margin white, the interior darker ; 
included in the area a semicircular raised patch on x, with its 
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base at the furrow. A less well-marked and less exfeusive area, 
similar m shape, light lu colour, thicltened, bisected by 7/8. 

Septa 5/6-8/9 thickened, the tirst less than the rest. Three 
gizzards, lu xm-xv, not well marked. Testis sacs large, project- 
ing more forwards into i\ than backwards into x, not constricted 
by the septum, Vas enters prostate at middle ol' its lieight. 
Prostate a large rectangular block, taking up the whole length of 
the segment, attached to the parietes by a aoinewliat nan owed 
base, soft in texture. 0\ariaa chamber has the dorsal parietes 
for its roof; ovisacs extend back to xvi, tubular, gradually 
narrowing belmul. Speiinathecal ampulla spherical, duct appar- 
ently joins atrium withm the body- wall , atnuin conspicuous, 
sac-like, cylindrical 

Bi^tnbution^ Chalakudi, Cochin State 

7. Brawida chlorma (A. G. Boimie) 

1894. Momliffostei chlonm, Bourne, Quart, J Mic Sci. \xxvi, 
p. 364, pi xiiii, fig. 6 

1900. Di aioida ohlormUj Michaelsen, Tier, x, p 119, 

Length 130 mm. , diameter 3| mm. Segments 135, not 
annulated Colour slightly pigmented, greenish when put in 
spirit, Setse absent from ii ; Z>o, f?f?=ca. ^ circumference 

Nephridiopores in cd Male pores between h and f, nearer c 
Female pores in a6. Sperm athecal pores m cd. 

Septa fi/G-S/O thickened Four gizzards, in xiv-xvn Testis 
sacs ovoid, with ratlier pointed ends. Prostates hemispherical, 
of glandular appearance. Ovaries not enclosed in an ovarian 
chamber. Spermatheces with pear-shaped or ovoid ampulla and 
small atrial dilatation at ectol end, 

Btstrihution^ Ootacamund, S. India. 

8. Drawida decourcyi StepJu 

1914. JDraicida decow cyif Stephenson, Rec Ind Mus. viu, p. 378 

Length 100 mm ; maximum diameter 8 mm. Segments 226 ; 
except the first four are biannulate as far as the middle of the 
body (vii and viu triannulate) Colour a dark bluish green 
dorsally, pale green elsewhere Prostoiuium invisible. Setm 
closely paired, beginning on ii , aa=&c, circumference 

Chtellum ? Male pores large curved slits with convexity back- 
wards and somewhat inwards, their centie a little outside ft, 
lying within a deep rectangular depression which includes more 
of X than of xi. Female pores in 6 (or betw^een a and ft). 
Spermathecal pores below c, nearer c than ft. 

Septa 4/6-8^9 thickened, especially 5/6-8/9. Eight gizzards, 
in ivni-xxv, with an additional rudimentary gizzard in xvii ; the 
oesophagus is muscular even m front of xvii, as far as xv. Testis 
sacs confined to x; vas deferens a relatively immense closely- 
packed coil, larger than the testis sac, m ix and z. Prostate 
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ovul, oualuon-lli^e, sessile ; surface shining, miiscuhir. Ovainui 
chamber jneseut, o\isaes irregularly bulged, extending back into 
XIV Ampulla of sperniatlieca subspheiical , duct joins atrium at 
base of latter, atiium an oval sac, partly in the body-wall, in 
length about equal to halt that of the segment in which it lies. 

lie'inarlcs. The very laige number of gizzards, and the immense 
vas defei ens, are noteworthy features 

Distnhution, Eotung and Eengmg, Abor Country, E. Hiuialnvas. 

9. Drawida elegans Bao, 

1921. Bvmoida elegans, Eao, Ann !Mng N. H. (9), vin, p 619, 
pi -w, tigs 1 c, 2 c , pi xvui, fig. 10 d 

1922 D)awxda elegans, Stephenson, Ann Mag. N". TI. (9), i\, 
p 133, 

Lengtli 130 mm. , maximum diameter 5 mm. Segments 206 ; 
viii-xvui bi- or trianuular- Colour grey, iion-pigmented. Pio- 
stoiniurn retiactile, prolobous. No dorsal pores. Nephndio- 
pores lu line with lateral setoe. Setoe closely paired , nr«=6c, 
cic?= 4 circumference. Clitelluiii ? Male pores smnll, a little 
outside line of &. Pemale pores minute, in 6. Spermathecal 
pores in line with c. 

Septa 6/6-8/9 exceptionally stout. Eive gizzards, in xii-xvi, 
the first ludnueutary. Testis sacs depending into x ; vas 
deferens a very bulky coil m ix and x, enters prostate near ental 
end of latter. Prostates elongated, no sepai-ate stalk. Ovarian 
chamber present Ovisacs in xii, hinder end bent forwards, 
narrower, bpeimathecal atrium large, much larger than ampulla, 
shortly pear-shaped, narrower end on the body-wall , duct enters 
its upper pole. 

Distribution, Bhagamandhi, Coorg, S. India. 

1 0. Drawida falnr Qotjn 

1911 Drawida faUr, Oogiiolti, Ami Mag. N. 11. (8), vn, p. 496, 
pi. xiii, tigs, 1 3. 

Length So mm , maximum diameter 3 mm Segments 98 
Colour a uniform lilac-grey. Prostoiiiinm prolobous. Netai 
closely paired; aa=^ho, dd = a little more than half the circum- 
ference, Dorsal pores not seen. Neplindiopores lu d Clitellum ? 
Male tubercles a little lateral to small, conical, contained in 
two small and not very deep pouches, like those of D, sulcata 
Pemale pores m h, Spermathecal pores a little lateral to h 

Septa n/7-8/9 somewhat thickened. P'our gizzards, in xiii-xvi. 
Last heart in ix ; in x a pair of trunks arise, whicli are directed 
backwards, ]oining the subneural at Hie anterior face of septum 
11/12. Testis sacs project on both sides of 9/10, the anteseptal 
part again divided by a constriction, the ])ost8eptal part the 
larger. Vasa deferentia short and a little wavy. Prostates white, 
tubular, closely coiled, of equal thickness throughout, muscular at 
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the ectal end, joined by tlie vaa at the ental end. 0\arie8 
enclosed in a thin-\i ailed pencnsophagenl capsule (=-ovaiian 
chamber). Ovisacs cylindrical, in xii, folded on themselves 
Ampulla of spermatheca globular, duct loosely coiled , no 
muscular atrial chamber. 

Distnbution Ariimanallur, 45 km. S.E. of Trn andrum, S. India 

11 . Drawida friderioi (Mioh.), 

1897 Monihffaster fndenci, Micbaelsen, Mt Miis IXainbuig, mv, 
p 169 ‘ 

1900. Diawtda fiiderioi, Micbaelsen, Tier x, p llo. 

1910. Diawtda fridenci^ Michaelsen, Abii. Vei*. Hamburg, \iv, 
p 49 

1913 Dfaimda fvtdoici, Michaelsen, Mt Mua. Hambing, x\x, 
p 74 

Length 165 nim , diameter 6-7 min Segments ca. 370 , 
secondiUT annuhition on vii-xiu, most marked on x-xii, where the 
segments aie triannulate or (xu) qiiaduanmilate. Prostoniuim 
zygolobous Posterior end tapeiiiig. Dorsal pores represented 
by pits on inner surface of body-wall. Seta? closely paired, c and 
d much finer than a and h\ in middle and hinclor parts 

of body, he smaller in the anterioi pait, and in front of xi aa=?>c; 
dd less than ^ circumference in middle and hinder parls ot body 
Nephridiopores iii middle of body in cd Clitelluin ? Male pores 
]ust above h, on prominent papilla?. Peinale pores in ah (?). 
Spermathecal pores 3 ust below c. 

Septa 5/6-S/9 thickened, 9^1p“ll/]2 displaced barkw^anls 
dorsally. Three gizzards, m xiii-xv, the first feebly developed , 
tiaces ot thickening m xii. Testis sacs stronglv eonstneied by 
the septum. Pi estates thickly ovoid, sessile, smooth. Ovarian 
chiiiiiber probably not present: ovisacs long, thin, tubular, 
reaching as far as xiv Spermatheca wuth sac-shaped ampulla, 
no atrial dilatation. 

Reinmlcs. The distinction from the ^elhimla group is 
principally in the setal relations; here aa : * 2, and the 

dorsal setse are considerably smaller and closer together (ccZ=,|rt6) 
than m that group of forms (Michaelsen, 68). 

Dist^nhuUon Triucomali, N. Pro\Tnce, Ceylon. 

12. Drawida ghatensis Mich. 

1910. Btaicida Michaelsen, Abb Ver, Hamburg, xix, 

p 62, pi figs 1, 2. 

1913 Thamda yhaiensiSj Michaelsen, Mt Mus Hamburg, xxx, 
p. 77 

1916. Bmwida ghattnmy Stephenson, Mem. Ind. Mus. vi, p. 49, 
pi. vii, fig 6. 

Dimensions vary considerably ; length 80-196 mm. ; diameter 
2-7 mm. Segments 146-186 Colour grey-brown, with bluish- 
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greoii pigmentation clorsally at anterior end Lateial regions in 
anterior pai’t of animal appear tliukened Proslouiium proloboiis 
or zj'golobouB SetiB fairly closely paired , aa slightly greater 
tliau hc\ dd slightly gi eater than | circninfereiice , one or two of 
the anterior segments may lack set as, ventral or lateial or both. 
Nepbiidiopores usually in cd up to xv, behind xv in (d) or cd 
Clitellum s-xiu, interrupted between the lines of setae «. Male 
pores about midway betw eeii h and o Female pores m ab 
Spennathecal pores ]ust below c, the upper end toncliing the liner. 

Gizzards variable m number and position, four, m xvi-^xix or 
xix-xxii ; or six, iii xiv-xix or xvi-xxi. Testis sacs situated fai 
back, in extreme cases in xin-xvi, taking up several segments, 
connected by a narrow^ neck wntb sejituiu 9/10. Yas defeiens 
winding or coiled, lying partly in the neck of the sac. Prostates 
ovoid or thicldy pear-shaped, with investment of glandular colls. 
Ovarian chamber present; ovisacs reach back to xv or xvi. 
Spernmtbecal ampulla tbictdy pear-shaped. Atrium variable , — 
large, Avitb bilobed cavity, duct entering atrium m the depression 
bpt\Veou the lobes; or an upwardly-projecting pnpilla; or ovoid 
and sessile on body-w^all , or embedded in a recess in the body- 
w all and not projecting. 

Heniculs A callable species, especially in legard to size, 
gizzards, and sperraalbecal atrium 

Diifiinhition Tenmalai, Mnddutboray, and Knlattii])iizba at 
the foot of the western slopes of the Western Ghats, in 
Travancore; Kottayam, Ponmudi, Bonaccord, also in Travamore, 
Kavalai, and on the Forest Tramway, in Cochin State. 

] 3. Drawida graudis {A 0, Boimic) 

1886. Mmiihgasta gmnd%s^ Bounie, P Z. S p. (571. 

1894. Moiuhgnfiter gmiidin, Bounie, (Juait. J JVlic. Sci xxxvi, 
p. 807, pis xxii, xxiv, XXV lig !17. xxvi figs 37-41, 

xxvii, xxvui. 

1896 Boddard, Monog p 108 

1900 Bramda grandh^ Michnelsmi, Tier x, n. 117. 

1010. Drawida gyandis, Miclinelflen, Abli. Ver Hamburg, xix, 
p. 48. 

Length of a normally extended specimen 620 mm., stretched 
out after bad preservation maybe 1080 mm.; avei a g(3 diameter 
Ctt. 12 mm. Segments 200-480, anterior segments (iv-x) 
inultiunnubii. Almost without pigment, in life a clear brown. 
ProstoiniiLin prolobous. Setto small, closely paired ; aa less tliaii 
&c, dd=z^ circumference, absent on ii, only the ventral present 
on 111 . Nephridiopor(»s in cd, or (in in-ix) above this level, 
Clitellum includes -J of x-xiii ( = 3g-); saddle-shaped m front, 
in xm ring-shaped Male pores just above h. Females pores 
111 <d). Spermathecal pores just below c. 

Septa 5/6-8/9 much thickened, 9/10 and 10/11 displaced 
backwards (9/10 is attached normally ventrally). Five gizzards, 
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in wii 01 ’ will to s\i or xxn. Testis sacs oval, projecting into 
both IX aud x, vas extremelv long, inches when uiinivelled. 
Prostates cusinon-like, ciiciilar, not glandalar m appearance 
Ovanes in an ovarian cliambei • ovisacs tubular, extending into 
XV. Speriimthecal ampulla pear-shaped; a small atrial enlargo- 
raent of the duct, embedded in the body-wnll. 

llenutrlcs Eelongs to the ^dlv>c\da groii]) (Miehaelsen, 58) 
Bourne reniaiJcs that before the jams this worm is onlv found 
deep down, and that m May he has made coolies dig as far down 
as 9-10 ft befoie coming upon any worms, in June, after ram, 
they weie found quite near the surface, or even crawling about 
on the ground 

Distvihnixon Naduvatam, Nilgiris : widely spread on the Nilgiris 
at elevations of from 5000-8000 ft. 

14. Drawida hodgarti 

1017. Draioula hodtjaiti, Stepliensou, Pec Ind Mus, xni, p. 360, 
pi XVI, fig 2 

Length 113 mm., maximum diameter 3*75 nnn. Segments 104. 
Colour non-pigmented, a uniform grey. Prostoiiiium prolobous. 
SetBB small and closely paired; aa less than 5a, dcL more than 
i tircumference. Nephndio pores in line with a. Clitelluin ? 
Si ale pores with swollen anteiior lip. tlieir centre jiiat outside 5. 
Female pores doubtfully in ah or h. Spermathecal pores just 
mternal to o. 

Septa 5/6-8/9 thickened Four gizzards, in xv-xvin , a slight 
sti’engthemng of the cssophagus in xiv. Testis sacs kidnev-shaped, 
in X, projecting sometimes slightly into ix also. Prostates 
(te\t-fig. 49) small, tubular, with shiniug surface, slightly coiled, 



Fig 49 .— hodgarti Steph , prostate witli vas deferons entormg 
(the spii’ally coiled end is the octal) 

ental end slightly dilated; vas deferens joining anterior face of 
jnostate. Ovarian chamber bounded by bodv-'^all above, hut 
alimentary canal excluded , ovisacs small, finger-shaped, confined 
to xii Spermathecal ampulla siiiall, roundly ovoid, atrium in vii. 
finger-hke, joined by duct within the body-wall. 

Bemarlcs. Ilelated by form of atidum to Jalpaxgurensis and 
travancormsis 

Distribution Paiigamati, Chittagong Hill Tracts, Bengal. 
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15, Drawida jalpaigarensis Siepli. 

1910 D) awida jajpaujw emxfi^ Steplionsou, Hoc lud Miia, xii, 
p 307, pi. XXX, 4, T) 

Length on. 2S mm-, diameter 2 mm Segments 106 Colour 
dark grey, lighter at anterior end. Prostoinuiiu proloboiis (?), 
lelalively large, first seguient veiy short. Setai small, very 
closely paued , aa less tlian he, dd=.i circumference Clitellum 
x-xiv Male pores on prominent oval papillfle, the long 
diametei trausversely over groove 10/11; longitudinally the 
papillee take up half tlie length of segments x and xi, the pores 
between b and c, neaier to h Speriiiathecnl pores between h aud 
c, nearer to c A pair ot genital papilla anteriorly on v]i, fiat- 
topped and circular, their centres midway between h and c. 

tiepta 5/6-8/9 considerably thickened Four gizzaids, in xii-xv, 
that ni \n smaller than the rest, gizzards separated from each 
other by thinner rings. Testis sacs projecting into x, large, 
Bubovoid, attached to the septum only by a narrow neck Yas 
det'ercus comparatively short, wavy Prostate (text-fig. 50) 




Kig, 51 — Dramida jcilpmgumms Stoph , 
clmgranmifltio skelcli to eliow relntions 
ot pnrtH at octal end of fipennalhccal 
apparntiiB , a , ati iiim \ut a , atrial bqc , 
d , Bpernmthecul duct , , septum 7/8 


vertically flatteneil, shape varies, miu'giii lobulated. Ovarian 
chain her apparently not developed. Wpermathecal ampulla large, 
ovoid ; atrium a simple projection on inner surface of body-wall, 
from which arises an upwardly-projocting stalked sac, of a much 
elongated ovoid shape, the stalk being half ns thick and half as 
long as the sac proper (text-fig, 51). 

Bmarlcs. The atrium resembles that of JD, tmvancorensis. 
The surface of the prostate seems to be glandular, though this is 
not stated m the original description. The species is described 
from a single specimen, lu a bad state of preservation. 

Bistrihution, Jalpaigiiri, at the base of the Eastern Himalayas. 
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16 Drawida japonica MuJi , f. typica. 

1917 D) awula japomca i Stephen sou, Rec lucl Miis xiii, 

p 366, pi. XVI, fig- i 

1922. Z)? Stephenson, P Z. S p 119, pi i, Hgs. 1-G. 


1892 Monilitjmter japomcuSy Michaelsen, Arch f. Naturoeach. 
Iviii (1), p, 282 

1892 Monihyastei bahamenm, Beddaa’d, P. Z S p 690, pi xliv 
1896 Moniligaatei japoiiicu8-{- M baliamenm^ lioddni’d, Monog. 

pp 201, 202 

1900. Draxoida japonica + D hahameimsj Michaelsen, Tier x, 
pp 116, 118. 

1910 Di flU’ida Michaelsen, Mt. Mus Ilaiiihuvg, xwii, 

p 48 

Length 28-60 mm ; diameter 2-3 mm Segments up to 142. 
Colour grey or greenish grey Prostomuim smiill, proloboiis. 
Seise closely paired , aa=hc ^ cZc?=^ circumference , seise small or 
m part absent on ii, large on genital region Nephridio pores m 
three aituatious — not far fiom the mid-dorsal line, or in line 
with cd, or with but no regular alternation. Ciitelluiu 



Pig 62 ^l>rawida japonica Mich , genital region, showing papillas 
and mole apertures (J), 

inooimpicuoua, Male pores between 6 and e, nearer I, on small 
tubercles. Spermathetal pores just below c Genital papillts 
variable, but appirently always present m the sexual auuuals, 
paired or unpaired, two, three, or four in number, on vii-ix and 
xh, each a transversely oval patch, slightly raised, with a circular 
groove in the centre (text-fig. 62). 

Septa 5/6-8/9 thickened, especially 6/7 and 7/8. Two or three 
gizzai-ds, laige and spherical, except the first if there are three, 
which IS smaller ; in xii and xiii, or xi-xiii. Testis sacs spherii al, 
projecting mostly into i Prostates thickly and shortly tubular, 
with glaudular surface. Ovarian ebamber present j ovisacs 
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thickly tubular, irre^mliirly thickened and Uviated, reaching to 
about ivi Spernifttliecal ampulla pear-shaped, duct very lung 
and thill, loosely coiled, altogether in viii , atrium small, pear- 
shaped, piojectiug backwards in vin, joined below by the duct 

Remavls. The lirst desciiptioii oP this species was incomplete, 
and Beddard, who shortly afterwards met \nth it, described hia 
specimens as a different species. Micbaelsen in 1910 subjected 
hiB original specimens to n re-exam ination, and Laving also a new 
batch of material before linn from China, was enabled to establish 
the identity of Beddard’a species with his own. Up to this time 
the worm hud been found in China, Japan, and the Bahamas, 
but not 111 ludia I have lately found it in India, but far from 
tlie pioper Drawida region — \iz. in the W. Himalayas. The 
vorm IS thus a wanderer of a pronounced tvpe. 

The imniatLire Dmwida from Simla, said by Micbaelsen (54) 
“probably, or latlier doubtless” to belong to D luillsi, should, 
I think, be refeired to this species. 

I have recently (98) given a detailed account of the anatomy 
of the reproductive sj'stcm and nephridia in this worm. 

Dn^trihiition, Murree and probably Simla, in the W. Himalayas 
Outside India has spread to China, Japan, and the Bahamas. 


17 Drawida kanarensis 

1917, Drawida kamreaisiaj Stephenson, Bee, lud. Mus. sin, 
p. 304. 

Length 60-70 mm. , maximum diameter 3 5 mm Segments 
150-173, Colour pale grey, anterior end rather lighter. Prosto- 
inium small, pro- or yygolobous (?). Setae small, closely paired ; 
aa equal to or ratlier less the ho ; | circumference. 

Clitelium saddle-shaped, x-xiii (=4), limits rather indefinite. 
Male pores external to but nearer to h than c. Female pores 
m 6. Spermathecal pores just below c. A pair of oval thickened 
patches on xi, not always present; setae ah placed on the inner 
portion of the patch. 

Septa 5/6-8/9 tliickened, espeaally the first three. Four 
gizzards, in xiii-xiv or xiv-xvii, the fii*st or the last smaller than 
the others Testis sacs with the longer part in x, not constricted , 
terminal part of vas deferens rather thicker than the rest. 
Prostate of moderate size, liemiovoidal, sessile, surface soft aud 
yellowish. No ovarian chamber, ovisacs large, ovoid, in xiv, 
connected by a neck with septum 11/12 SpennatheciJ ampulla 
large, irregular in shape; atrium a cushion-like swelling partly 
embedded m the body-wall, several times as thick as the duct. 

lie^navks. Near 2). ; the genital markings of this species 

(which are not always Resent) are the chief difference. 

Bistrihution, Castle Bock and Talewadi, N. Kanara Dis^, 
Bombay Pi*es. 
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18 Drawida kempi StejpJi 

1914 i); StepLenaon, Hec lud Mua vni, p 376 

Length 75 inm , diameter 6 m ui. Segments 125 Colour ligl it 
olue-greeu. Proatomium amall, proloboua. Set® closely paired , 
aa=hc, circumference, vential pairs more appioximated 

in posterior part ot bod}. Male poiea on small papillte, the 
centre of the papilla 3 ust within the line c ; eacli papilla in a 
darker area, which is grooved at its anterior and posterior 
margins. Female pores in &. Spermathecal pores iii c or cd 

Septa 516-SfQ thickened, the last most so Four gizzards, m 
xvi-xix ; tlie first smallest , a thickened part of the msophagiis 
m XV (rudimentary gizzard) Testis sacs constricted by the 
septum, projecting equally forwards and backwards ; vas not much 
coiled. Prostate large, cuboid, with narrow attachment to bod}- 
wall, and glandular surface Ovarian chambei present, ovisacs 
reach xiv or xv, a relativelv narrow neck ])asse8 through xii and 
xiii, and the sues swell out belimd this. Spermathecal ampulla 
ovoid, duct much coiled, atrial dilatation small or absent 

Eemarka. The single specimen was found under a stone in 
water The form seems to come near D j?ellucida, of which it 
might, but for the statement as to the ovaiian cliauiber (which 
however is not veiy precise in the original), form a variety. 

Lisinhuiion, Egar Stream, between Fotiing and llenging, Abor 
Country. 

19. Drawida matthaii Mich, 

1910 D)awida matthaxij Michaelsen, Abh, Ver. Hamburg, xi^, 
p. 47, 

Length 110-160 mm,; diameter 2-5 mm Segments 240-250. 
TJnpigmeuted, white to grey. Prostomiura ^ Set® fine, very 
closely paired ; anteriorly aa=hc\ m middle of body aa is barely 
^6c, dd is about k circumference, perhaps a little more at the 
anteiioi end, a little less in the middle of the body. Nephridio- 
pores in cd Ciitellum x-xiii (=4:), wanting veiitrally in x 
and XI. Male pores just lateral to b, sht-like, surrounded by 
large cmcular areolae , from the hinder margin of each areola 
passes a ridge, convex outwards, ending juat in front of 11/12 
somewhat lateral from the female pores ; a fine groove runs along 
the ridge. Female pores in b. Spermathecal pores amall, 
eye-like, their centre just internal to c. 

Septa 5/6-8/9 much thickened Three gizzards, m xiv-xvi(?), 
the &st much smaller than the others. Testis sacs irregularly 
ovoid, not constricted by the septum, the part m x rather the 
larger. Prostates spherical, fiattened below, sessile, with a smooth 
surface Ovarian chamber present; apparently no ovisacs. 
Spermathecal ampulla large, thickly pear-shaped ; duct very long, 
loosely coiled ; atrial swelling sm^l, about double as thick as the 
duct, concealed entirely m the septum and body-wall. 
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liemavls A apermatic groove is present also in Z). sulcata. In 
a subsequent paper (70) Michaelseu lays stress on a secondary 
anuiilation of the segments on each aide of the male poies 
(X and xi), tlie aimulation is only piesent on the ventral surface, 
and is better marked in D, sulcata than in the present species. 
The grooves seem to be merely transverse grooves in front of and 
behind the apertures, produced perhaps by muscular contraction. 

Distribution, Calicut, on the Malabar Coast, 

:20 Drawida minuta {A, G. Bourne) 

1886. Momligaate) mimiUis, Bourne, P. Z. S. p. 672 

189^ MomLiyastei mnuta^ Bourne, Quart. J". Mic. Sci. ixxvi, 
p. 872, pi. xxiii, fig. 12 

1895 Momligaster minuius, Beddard, Monog p. 199. 

1900. Draioida mmuia, Michaelaen, Tier x, p. 120. 

Length 47 mm. , diameter ]|min. Segments 150 Strongly 
pigmented. The interval he scarcely greater than aa , cld scarcely 
greater timn ^ circumference , setae present on segment ii 
j^ephridiopores in cd Male pores, female pores, and aperma- 
theoiil pores m ah 

Septa 5/6-8/9 very slightly thickened. Two or three gizzanls, 
in xii to Mil or xiv. Testis sacs ovoid. Prostates hemispherical 
No ovarian chamber , ovisacs extend back at least to xv. Sper- 
matliecal ampulla ovoid , atrium a bifid widening of the duct at 
its ectal end. 

Distribution, Salem, Madinas Pres. ; widely spread in the Madras 
Presidency at sea-level and up to about 6000 ft, 

21. Drawida modesta 

1921. Dramda modeata, Rao, Ann. Mag. N, II. (9), viii, p, 625, 

pi XV, figs. ID, 2D. 

1922. Dramda modeata^ Stephenson, Ann. Mag, N, E (9), ix, 

p. 1S4. 

Length 76 mm ; diameter 4 mm. Segments oa. 207. Colour 
brown. Proatoraium ? Dorsal pores absent. Nephridiopores 
apparently m line with seta) d, Setre closely paired , aa6= &c, cZd= 

1 circumference or slightly more, Chtellum? Male area resembles 
that of D 8oynavarpatana\ male pores have prominent anterior 
and posterior hps, just outside the line of setas 6 ; transverse 
groove-hke depressions before and behind the pores ; midventral 
regions of x and xi somewhat depressed. Female pores ? Sper- 
mathecal pores slightly outside the line of set© h ; a slightly 
elevated transversely oval flat papilla in front of each sperma- 
thecal aperture. 

Septa 6/6-8/9 thickened. Two gizzards, m xii and xiii 
Testis sacs project into both ix and x. Prostates small, soft, 
transversely oval, sessile. Ovarian chamber apparently present ; 
ovisacs extend back into xiii. No visible spermathecal atrium. 

Disinbution, Moornad, Ooorg, S. India. 

I. 
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22. Brawida naduvatamensis (A. G, Boxmu). 

1894 Moiiihgaster nadumtamenm^ Bourne, Quart. J Mic Sci 
xxxvi, p 361 

1900. Dramda jiadiivatamansis^ Michaelsen, Tier, x, p 117, 

Length 500 mm ; diameter 5 mm Segments 400. Without 
pigment. Pi ostoiniiim small, pointed. Setm closely ])aired ; aa 
smaller than bo, dd greater than ^ circumference. Nephridio- 
pores in cd Male poiea between h and o 

Septa 6/6-8/9 moderately thickened. Three gizzards, in xv- 
xvii. Testis sacs slightly Iticlney-shaped. Prostates appear 
glandular Xo ovarian chamber. Speimathecal ampulla pear- 
shaped to spherical , atrium a small simple widening o£ the duct, 
embedded in the body-viall. 

Eemarls, On the specific distinctness of this worm cf p, 131. 

Distribution Naduvatam, Nilgiris, S. India, 

23. Brawida nepalensis MicK 

1907. Diauoida nepalensis Michaelsen, Mt. Miis. Hamburg, xxiv, 
p. 146. 

1909 Dratoida Michaelsen, Mem lud. Mua i, p, 147, 

pi Xlll, fig. 1 

1917. Ih'atoida nepalenm, Stephenson, Reo. lud Mus xiii, p 372, 
pi XVI, fig. 4. 

1922. JDratoida nepalensis, Stephenaonj Eec Iiid. Mus. xxiv, p 480. 

Length 5()-123 mm. ; diameter 3^-5 mm. Segments 149-175. 
Colour yellowish grey, non-piginentod. Prostomium prolohoua. 
Set© closely paired, aa a little less than ho, dd a little more 
than i circumference. Dorsal pores absent, but represented by 
gaps in the muscular coat as seen from the inside of the body- 
wall, these occur tia far forward as 4/6. Nephridioporea in d. 



Fig 68 . — Drawida nepaUmts Mioh. , spermatheoal atnum* 

Clitelluin ring-shaped, x-xiii (—4) Male pores on prominent 
transverse oval papihro, midway between h and c. Female pores 
in 6. Speimathecal pores just ventral from c. In some specimens 
genital markings present as broad transversely oval midventral 
cushions on vii and viii. 
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Septa 5/6-S/9 very .strong, es])ec*ially 5/G aiicl 6/7 i’our 
gi/zards, in xiv-wii, o! three m xv-xvn. Testis sacs pro]ecting 
lorwiiids and backwards, into both ix and x, or baokwaids only, 
into X , testis tuii-like, stalked , vas deferens very Jong, coiled in 
scores of convolutions Prostates long, tube-hke, ni a U-sliaped 
loop, the vns entering the entnl end. Ovarian chamber present; 
ovisacs extend baclt througli some segments. Sperinathecal 
ampulla irregularly pear-shaped, atrial chamber (text-Jig 53) 
large, sac-like, continued into ii narrower undulating neck, which 
IS joined by the end of the duct , the atrial chamber marked 
by a fairly legular annulation, the epithelium maikedly folded 
mteriially 

llemarls Michaelsen suspects the identity of this form with 
D. nniqua , cf, remarks under the latter species 

My specimens differed from Michael sen’s principally in the 
relations of the testis sacs — projecting on both sitles of ihe 
sepliim ni Michaelsen’s, backwards only in mine, on one side as 
far as the level ot septum 16/10, — the condition indeed approxi- 
mated to that of D (jhatemis. 

Distrihution Gowcihar, near Katmandu, Nepal Valley ; lianga- 
mati, Chittagong Hill Tracts, Bengal , Kierpur, Piirneuh Hist , 
Bihar , Debra Dun, United Provinces 


i24. Drawida nilambtirensis (A, Q. Bourne), 

1894 Monilifjastev nilambiu enm^ Bourne, Quoi’t. J Alio. Sci 
xxxvi, 2) 862 

1000 Dmmda nilamhureima, Alicliaelaen, Tier, x, p. 117 

Leiigtli 760 inm. , diameter ca. 7 mm. Segments 566 ; 
secondary annulation present {Slightly pigmented. Prostonnuin 
broad Setos long, black; aa slightly greater than he ^ dd con- 
siderably greater than \ circumference , not very closely paired, 
Nephridiopores (all ?) in al, Male pores 
between h and c, iieaier 6. Pemde pores in ah, Spermathecal 
pores 111 c'd. 

Septa 6/6-8/0 much thickened. Five or six gizzards, m xxvn or 
xxviii-xxxm or sxxiv. Testis sacs ovoid Prostates not glandular 
in appearance. Ovarian chamber present. IS permathecai ampulla 
pear-shaped: alrium a dilatation of the end of the duct, small, 
embedded iii the body-wall. 

Be^narTcs A >ery distinct foi’in, on account of its very large 
size, and the very posterior position of the gizzards, For the 
rest, it seems to approach the i^elluenla group, 

Dis&ibution, Nilambur, 13. India (near the sea-level). 
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26. Drawida papillifer 

1917. Brawida'pajAllife) ^ Sfcepliensou, Ilec. lud, Miis xiii, p. S70 

Lengtli 70 mm. , diameter 3| mm. Segments 148 Colour 
light gi*ey, noii-pigiiiented. Prostoiiimm proloboua (?) Setie 
closely paired, aa rather less thau 6c ; dd=.^ circumference. 
JTephndiopores apparently in line with d Clitellum x-xiii ( = 4), 
hmdei end indistinct. Male pores between 6 and c, rather nearer 
to c, reniflle pores ^ Spermathecal poies with centre just 
below c A few slightly marked darkish papillee, paired or single, 
on vii, X, and xi, above or below the lateral setae. 

Septa 5/6 and 6/7 much strengthened, 7/8 and 8/9 much less 
so. Three gizzards, in xv-xvii Testis sacs rather iriegulai, niul 
asymmetrical, the laiger part of the sac may be either m front of 
or behind the septum Prostate witli glandulni sartace, elongated, 
bent with the angle directed forwards, tlie eiital end the thicker, 
]oined by vas cleteiens at. the middle of its length. Ovaiiau 
chamber bouuded above by the body-wall , ovisacs large, asym- 
metrical, may reach back to the level of 15/16. Spermathecal 
ampulla ovoid, atrium relatively large, the upper part a thin- 
walled sac, the lower part duct-like 

RemaiJcs Belongs to the same group as hodgarh. The atriuui 
has heie develope<l fuither, and the coiling of the prostate is less, 

Bistrihution, Bangamati, Chittagong Hill Tracts, Bengal. 

26. Prawida paradoxa, Eao 

1921. Brmoida pmadoxa Rao, Ann. Mag N. H. (9), viii, p. 628, 
pi XV, figs. IE, 2E, 8c, pi. xvi, figs. 4, 5, pf iviii, 
figs 107i,10z, 

19J1 JDrawida pa)adoda, Stephenson, Ann, Mag. N. H, (9), ix, 

p 186, 

Length 90 mm , average diameter 3 mm. Segments 152 
Colour light grey, unpigmented. Piostomuim prolobous. No 
doisal pores Setae small, closely paired; aa = hc in general, but 
111 the region immediately behind the clitellum = |^6c ; dd slightly 
less than ^ circumference. Clitellum P Male pores small, in- 
conspicuous, just outside the line of 6 Eemale pores ? Spenna- 
tliecal poies small, in line with setro c. 

Sepia 5/6-8/9 consideiably thickened Eour gizzards, in xiii- 
xvi or xii-xv, the fiist smallest, the last largest. Testis sacs 
depend into x. Vas deferens relatively a very large coil, in ix 
and X, runs some chstance up prostate before becoming lost m it. 
Prostates large, flattened from side to side, glandular at edges, 
axial part more shiny ; ectal part of prostate a twisted mn‘<s, 
bound together by connective tissue and adherent to the ventral 
body-wall. Ovarian chamber present; ovisacs fonn small projec- 
tions into xii Spermathecal atrium in vii, large, tongue-siiaped, 
constricted a quarter or a third of its length from the body-wall* 
margins shghtly lobed, duct joins its lower part. 

Distribution, Mndapur, Coorg, S. India. 
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27. Drawida parambikulamana 

]916 StepliGiiaon, Aloin Jiul Miia vi, 

p r);j 

Length 84 mill , diameter 3 5 in in. Segments 140. Colour a 
bluish grey, lighter veiitrally and laterally. Body-wall appears 
thickened lateially. PioBtonuinn ? Setae small and closely 
paired, aa=hc^ cld=cii J circumference. Nephridiopores are 
found both in ah and in «Z, the majority however in ccl 
Clitellum Male jiores on minute papilho outside h, but nearer 
b than c Penmle pores in b (?). Speruiathecal pores in r. 

Septa 5/6-8/i) considerably thickened. Tliree gizzards, in xiii- 
XV, the first smaller than the others Testis sacs projecting 
slightly or not at all into ix. Vas deferens extremely fine and 
tightly coiled, broader m its terminal portion where it joins the 
prostate Prostate large, ovoid, attached by a broad base ; upper 
portion covered with glandular cells ; vas deferens joins its 
anterior margin. Ovarian chamber present, anterior and posterior 
walls inserted together into the dorsal parietes ; ovisacs small, 
tubular, narrower behind, turned forwards and comjiletelv con- 
tained within xii. Spermathecal ampulla broadly oval, atrmm 
teat-like, of moderate size, with cavity of simple form. 

RemarJcs A single apocimen only was available. The species 
maybe lelated to Bourne’s tlio differences appear to 

be in bodily proportions, colour, and extent of Ibe inter\al del ^ 
])osaibly also the testis sacs differ in shape ; Bourne does not 
mention ovisacs in his account. The distance between tlie jilaces 
where this and Bouine’s worm respectively were found is not 
more than 80 miles , bub until the whole region has been 
thoroughly explored it must be dangerous to attempt identifi- 
cations with species so sketchily described as those of Bourne. 

IhatAhuiion. Parambikuhim, Cochin State, S. India. 


28. Drawida parva (A. G Bourne) 

1894 Mimdigmter Boimie, Qiioi't J. JMic. Sci. xxwi, 

p, .STl, pi xxni, fig. 11, 

1900 1)} awida Michaelaeii, Tier, x, p. 1 18. 

1911, Rrawuia parinsy Michaalson, Abh Sonclcenb. Gus wxiii, 
p. 251 

Length 76 inm ; diameter nearly 2 mm. (?). Segments 116. 
Slightly pigmented, Setto absent m ii , aa=bc\ dd greater than 
J firciiiiiferenoe. Nephridiopores m d, Male pores between 
7} and c Peinalo pores iii ah, Spermathecal pores in cd. 

Septa 6/6-8/9 thickened. Throe oi four gizzards, in xiv-xvi or 
xvii. Testis sacs slightly kidney- shaped. Prostates liennaphencal, 
glandular in appearance. No ovarian chamber. Spermathecal 
ampulla ovoid , atrium simple, rounded. 
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llemiirl^s Michaelaen, m Bpeciuiens which he identiiied with 
Bourne’s species, hub which came from outside India, found tlie 
spftrmathecal atrium small, muscular, of an inverted pear-shape, 
projecting into the body- cavity at the ectal end of the duct 

Tiiere is a discrepancy m Bourne’s account ; the circumference 
IS given as 4^ mm. ; but the dorsal gap between the aetal bundles 
IS inm., the lateial gaps and the ventral gap also ^ min — 
% 5, the total circumferonce is 5 mm without allowing lor tho 
intervals between the set© of tlie several bundles, say, 5-5 mm. 
in all. I therefore estimate the diameter as nearly 2 mm. 

The worm is possibly identical with D j^armnbilulamana \ cf, 
what 18 said under the latter species. 

Distribution , Ootacamiiud, S India. Also in the Am Islands 
(near New Guinea). 

20 Drawida pellucida (A, G, Bourm) f typica 

1894. j^fonihfjabtei pellncida^ Bourne, Quait J. Mio. Sci. xxxm, 
p il08, pi xxm, % ?3, pi. XXV, tig 30 

1900 Di aioida •pelluada, Micliaelsen, Tier, x, p 1 IS, 

1910 D) awida pellucidus f typxcay ]\Iicliael8en, Abli. Ver Ham- 
burg, XIX, p. 48 

1914 Di axoida pellumla^ Steplieuaon, Bee Ind. Miis. viii, p. 308 

Length 75-190 mm ; diameter 3-5 mm. Segments 130-180, 
no secondary annulation. Without pigment, body-wall very 
transparent. Contracts its anterior end in a bulbous fashion. 
Set© absent in ii ; or slightlj'* giealer; dc2=-jj circum- 

ference. Nepbndiopores in cd. Male pores between h and r, 
neaiei h Female pores just above h Spermathecal pores in or 
just below c 

Septa 5/6-8/9 thickened. Four or five gizzards, tlie first in xiv 
to xvii, Hie last in xvii to xxi Testis sacs spherical or ovoid, 
mainly in x. Prostates as flattened lieinispheves. No ovarian 
chamber, ovisacs present. Spermathecal ampulla spherical to 
oval ; atrium a small simple wndeniug embedded in the body-w’all, 
or sometimes absent. 

Distrihuhoiu Ootacamiind and Nadiivatam, S. India; Upper 
Botuiig, Abor Country. 

a. var bournei (Afich.) 

1804 Moniiif/aster sp , Bourne, Quart J Mic. Sci. xxxvi, p. 376. 
nl xxin, fig 14. » r » 

1897. Mmihf/aste)' bournei jmih, Micliaelsen, Mt Miis. 

Hamburg, xi^ , pp 167, 171. 

1898, Moniliff aster houmei^ Micliaelsen, Zool Jahrb. Syst xii, 

p. 144 

1900 Braioida how'nei + D pauhj Micliaelsen, T'ler x, p. 116 

1910 Ih aioida pelhicidm var. boumeiy Michaelaen, Abh. Ver. 
Hamburg, xix, p. 60. 
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Length 65-142 mm, , diameter 2-4 min yeguiPiits 114-191. 
Colour bluisli or brownish red, strongly pigmented. Prostomiuiu 
proloboiis, retractile Setoo closely paired, aa—hc, del rather 
more tiian 4 circumfereuee. Neplindiopores in ccL Clitelluni 
nng-sliaped, x-\iu (=4). Male pores just, above b. Female 
pores in h Spermalliecal pores in or ]ust below c. 

Septa 5/6-8/9 thickened, 9/10-14/16 displaced somewhat back- 
wards clorsally. Three to dve gizzards, in some of the segments 
xu-xviii Testis sacs almost spherical, or somewhat constricted 
by the septum and ])ro]ectiiig into botli ix and x. Prostatas 
spherical, smooth. No ovarian chamber , ovisacs extend back 
to about XV Spermathecal ampulla ovoid , atrium absent. 

Rema}hs. In 1894 Bouiiie shortly described a number of species 
of Moniligastm\ and at the end of the paper mentions a single 
specimen from Kandy m Ceylon, but says that liis notes are 
iiisuflicient, and gives only a coloured drawing, with the infor- 
mation that the colour distinguishes it from all his other species, 
and that tlie gizzard is in segments xv-xvni. Micliaelsen, m 
1897, met with a form, probably from Perademya in Ceylon, 
which he thought could be identified with the above, and ^^hlch 
he named M. hoimiei , m this paper he also described as a new 
species M, jgauh from Tnncomali 

The three forms, pelhwida, houriiei, and were kept 

separate in the Tierreioh, and in Michaelsen’s first list of Indian 
species (64) in 1909. Bat in 1910 (58), in consequence of the 
examination of new material, he concluded that hoiirnei and^flrw7i 
were identical, and that both represented only a variety of 
pelliicida. 

The sexual markings (gi’ooves in fiont of and behind the male 
pores) m D.pauli are due to the clitelluni being thinner m these 
places , they are more marked the better developed the clitellum 
IS, and aie not real sexual markings. 

Distribution. Vakvalla, Bentota, Kaniya (in the last place 
amongst roots in damp ground near the outflow of a hot spring), 
Kondv, Colombo (Museum G-ardens), Trincomali, — all mCeylou. 


b, var. pallida Mich, 

1910, Draimda pellttcidus var. Micliaelsen, Abb, Ver. 

Hamburg, xix,p, 51. 

Length 100-126 min., average diameter 3-4 mm. Segments 
235-245. Pigmentation very faint, a sbght bluish-green sliimmer 
dorsally. Setal interval dtl about 4 circumference. 

Three or four gizzards, the first (m a specimen viTiere there were 
tour) in xiii 

Distribution. Shencottah, E. side of "W*. Ghats, Travancore. 



152 


MONILIQ-AJ3T3UD.5:. 


c yar. stewarti 

1914. Di awida pellucida yar. stexoarti, Stephenson, Rec. lud. Mue. 
Till, p. 369. 

Length 37-62 mm , diameter 3^-4 mm. Segments ca. 165 
Colour olive-green, varying m depth. Prostomium small, pro- 
lobouB SetfiB of moderately large size, closely paiied, rta=&t 
behind the genital region, but is gieater than he in front of this , 
dd^ \ circumference. Male pores between h and c, rather 
nearer to 6, on papiilm which are surrounded by a circular depres- 
sion. A transverse dumbbell-shaped ridge on segment ix just m 
front of groove 9/10 

Pour gizzards, in xv-xvm or xvi-xix, the first smallest. Testis 
sacs pear-shaped, with the small end forwards, in ix, the rounded 
end 111 X Ovisacs small, curved and sausage-shaped, contained 
wholly in xii. Spermathecal ampulla ovoid ; no atrium 

Remarlcs, The chief distinguishing mark is the ridge on segment 
IX ; the other marks and irregularities in the region of the male 
pores have probably no significance. The shape of tlie testis sacs 
may also be distinctive. 

JDxstrthution Rotung and Eenging, Abor Country, E. Himalayas 

The above forms (except vor. sfeivarH^ since described) are dis- 
cussed by Miohaelsen (58), and shown to form, along with i) grandi^^ 
a group to which D fridericfi and D, harwelU are also related. 

30. Drawida ramnadana Mc7i. 

1907 Drawida xamiiadana, Michaelsen, Mt. Mus. Hamburg, xxiv, 
p 146 

1909 Drawida larmiadam^ Michaelsen, Mem. lud. Mus. i, p 141). 

Length 44-56 mm. , maximum diameter l|-2 mm. Segments 
165 Colour m dorsal and lateial regions anteriorly a bluish grey, 
for the rest yellowish grey Prostomium prolobous. Setee minute, 
closely paired , aa less than ic; dd gieater than 4 ciicumference , 
setsB piesent on ii Nephridiopores in cd. Clitelliim ring-shaped, 
x-xiu (= 4). Male pores m 6, on small eye-shaped papillaj 
Female pores in or neai ah. Spermathecal pores in h. 

Septa 5/6-8/9 thickened Three gizzards, in xii-xiv. Testis 
sacs large, somewhat constneted by the septum, the larger part of 
the sacs m x , vas deferens enters front of prostate witlnii the 
body-wall. Prostates shortly tubular, stumplike, invested with n 
thick covering of gland cells Ovarian chamber perhaps absent; 
ovisacs extend backwards through several segments, constricted 
by the septa. Spermathecal ampulla large, pear-shaped; atrium 
a small, simple sac, thickly pear-shaped; spermathecal duct opens 
into basal part of atrial chamber. 

Reinarlcs Seems to be nearly allied to D. japonicus. The 
original does not mention whether there is or is not an ovarian 
chamber. 

Distribution, Eamnad, Madura List,, S. India, on sandy coastal 
plains. 
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31 Drawida rangainatiana Siepli, 

1917. Dtaioida rauffamatiana, Stepbeuj«oii, l\ec, Tnd Mus Mii, 
p. 3G9, pi XVI, lig. 3. 

Length 137 lum., maximum diameter 7 5 mm Segments 237. 
Non“])igmented, light grey m colour. Prostomiuiu absent (‘^). 
Setm closely piiiied, small, anteriorly a« = 6r, behind the genital 
r 0 gion=§Z»c, 111 the middle o£ the body and posteriorly is less 
than (W= i cncuinference Nephridiopores m cd Cli- 

telhim ? Male pores between I and r, but nearer to c Female 
' pores between h and c, but nearer to h. Spermathecal pores with 
their centre just below c. 

Septa 5/6-8/9 very stout. Four gizzards, in xvi-xix. Last 
heart in vni, there are two commissures on each side m this 
segment. Testis sacs i*ecali those of jD» ghatoish , on one side (m 
the single specimen) in xii, on the other extending back into xm, 



Fig. 64 — I)mmda t mgaiiicLtLaua Steph , spermatheeal atjuiui, 

Boen by transparency under I he low power 

*i neck passing forwards. Prostate closely curled, cylindrical, 
Boftisli, not shiny, joined by vaa deferens below its middle. 
Ovanaii chamber present , ovisacs small, Anger-shaped, reaching 
hack into xiu, Spermathecal ampulla small, globulai , atrium 
(text-fig. 54-) a long stalked appendage, erect, ental portion dilated 
in the form of a cone with a rounded tip ; duct joins atrium in 
body- wall. 

Btmarlca, The relationships are with the liodgaTti group. The 
last hearts appear to be characteristic, and the shape oP the atrial 
appendage. 

Dktribution, Haugamati, Chittagong Hill Tracts, Bengal. 
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32. Drawida robusta (A G. Bow ne) f . typica. 

1886 Momliffdstei i obustmj Boui’ne, P Z S. 1886, p. 672 

1896 Momhgaste) indi(ytt8^ Benham, Quart J Mic Sci xxxiv, 
p 363, pi xxxii, pi xxxiii, fi^a 8-16 

1894. Momliyaster lobiistn^ Bourne, Quart J, Mic. Sci \xxvi, 
p 306, pi xiii, fig 7 

1896 Mmiliqmtei' lohudus 4- M vidicus, Bedclard, Mouog. 
pp 198,202 

1900. Brawtda lohusfa tjfpica + D, 7ohusfa inched j Micliaelseii, 
Tier X, pp, 119, 120 

1910 BidiDida 1 ohusta Ufpica^ Steplienaon, Rec lud Mus xn, 
p 309. 

Length 136-200 nun , diameter 0 mm. yegmeuts 160-160. 
Body depressed behind the anterior region, posterior end pointed. 
Colour bluish to greenish brown. Setce closely paired, very small , 
aa greater than he , dd greater than j circumtereiice jN’ejihridio- 
pores in cd, Male pores between h and c, nearer to o Be male 
pores in ab, Spermathecal pores in aZ. 

Septa 5/6-S/9 thickened, but uot so much as m many other 
species. Foul gizzards, m xii-xv or xiii-xvi Testis sacs large, 
Bubovoid or nearly spheiical, projecting backwards, or forwards and 
backwards. Prostates hemispbeiical, with glandular surface, may 
overhang towards the middle line Ovarian chamber present, 
ovisacs small, tubular, confined to xn Spermathecal ampulla 
pyriform to oval or nearly spherical , atrium bilobed, large, one 
lobe projecting on each side of the septum 

jR&niarhs. I believe that there is no need to distinguish 
Benham’s M, inchcus even as a separate variety, as Michaelsen 
does m the Tierreich. The only differences there brought forward 
are the length (137 as against about 200 mm ), a difference of one 
segment in tlie position of the gizzards, and the fact that the 
prostates do not o\ erhang towards the middle line in var. inclica, 

Disionhution, Widely spread on the Nilgiris, S. India. 


a var. opMdioides (A, G, Bowme), 

1894 Moniligastei ophidioidea, Bourne, Quart. J. Mic. Sci. p, 366, 
pi. xxiii, fig 6, pi. xxv^ figs. 28-29 
1900. Bvawida iohista oghidioidea^ Michaelsen, Tier, x, p. 120. 

Length ca. 310 mm. , diameter ea. 7 mm. Segments 200, no 
secondary annulation. Colour bluish to olive-green. Setal dis- 
tance aa scarcely less than dd more than ^ circumference. 
Nepbndiopores mostly m ccZ, occasionally m occasionally above 
cd. Three gizzards, in xiv-ivi. Prostates hemispherical, or even 
more piomineut, not overhanging 

Distribution Ootacamund and Coonoor, N'llgiris, S. India; m 
swamps and wet ground. 
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35. Drawida rosea 

19.22 Steplienaou. Hec ind. Miw x\iv, p 450 

Length 102 mm., inaximuiu diameter 3 inui. Segments 149. 
Colour grey, with a faint pinkish tinge doi sally. Prostonnum 
prolobous. Vestiges of dorsal pores visible in the middle of the 
body. Nephridiopores in the line of the lateral setoB. Sett© 
closely paired, circumteieuce. Male pores 

on tiansversely elongated papillu3 at the hinder border of x, 
immediately outside the lino h , a pair of smaller and rounder 
papillte on the anterior part of xi, immediately behind the papdlce 
of the male pores Mid-ventral region beU\een the four papillm 
depressed, and darker in colour. Pemale pores minute, in liue 
'With ah, Spermathecal pores conspicuous, between ah and cf/, 
nearer the latter, the upper end of tlie pore reaching cd 

Septa 5/6-8/9 much thickened Pour gizzards, in xiii-xvi. 
The gi eater part of the testis sacs in x, reaching to septum 10/il ; 
the sacs slightly constricted at septum 9/10. Prostates elongated, 
cylindrical, bent, ental end rather thicker, no separate duct, 
surface soft and glandular, vas enters near eutal end. No ovarian 
chamber ; ovisacs extend back to 13/14. Atrium large, not much 
smaller than ampulla, a pear-shaped sac, the lower and n.irrow^er 
portion marked by a number ot annular constrictions and pio- 
longed ectally into a tube leading to Ihe exterioi . 

Bemarls, The species, winch was described from a single 
specimen, is related to D, ne^alensis and papilhfer 

DistnbuVimi Oheriapun]!, Assam 

34. Brawida rotiingana Siepli. 

1014. B}cmida rotiingana, Stephenson, llec. Iiid. Miis. viii,p 372 

Length 62 mm., diameter 4 rmn Segments 1S7. Non- 
pigmeuted, whitish throughout, with a faint yellow tinge iit the 
anterior end. Prostoiimiin prolobous. Setm small, closely paired , 
aa slightly less than he, c?cZ=3 j circumterence ; setoe ah absent 
oiix Chtellum indistinct. Male pores on small papillse, midway 
between h and c. Peninle pores ]uat outside b, Sperinatliecal 
pores perhaps shghtly internal to c. A pair of small genital 
papillDB on IX, close to posterior border, in the line of aetce h 

Septum 4/5 thick, 6/6-8/9 extremely thick. Six gizzards, m 
xv-xx. Testis sacs large, compact, leciangiilar, consuicted by 
the septum Vas deferens ]oins the body-wall just in front of 
and internal to prostate. Prostate hemispherical, sessile Ovarian 
chamber present; ovisacs extend backwards into xiv. Sperina- 
thecal ampulla ovoid; no atrium. 

lieniarks. Peril aps related to the jpellucida grouj). The vas 
deferens can by dissection be traced to the inner side of the 
prostate, wliicli it joins 

Bistnbuhon Rotung, Abor Country, B. Himalayas. 
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36 Drawida sappliirinaoides (A Ct, Bounii;) 

1886 Mopiflu/adiei mpplimnaoides^ Boiuiie, P Z S. 1880, p. 672. 

1894 Momliga&tei' aapphvinaoule^ Bourne, Quait J Mic. Sci 
x\xv], p 30(3, p] xxiii, fig 8, pi XXVI, figs, 35, 36. 

1895. Moniligaster sappJimnaotdvs, Beddaiil, Monog p 198 

1900. Drawida aappliirwaoides^ Michaelsen, Tier x, p. 119 

Length 125-175 mm.; diameter 5i mm. Segments ca. 160. 
Colour bluish red. Setae closely paired, aa less than hc\ dd 
almost equal to ^ ciicumfeieuce Nephridiopores in cd Cli- 
telliun x-xiii (= 4). Male pores midway between 1) and t. 
Peinale pores in ah Spermathecal pores in cd 

Septa 6/7-8/0 leiy slightly thickened Pour or tive gizzards, 
ill xvii-xx 01 xxi. Testis sac ovoid Prostates liemisphencal, 
flattened, of glandular appearance. An ovanan chamber present. 
Atrium as a large undivided swelling at the end of the sperma- 
thecal duct. 

ll&marLs This is another species that lives in a very damp 
habitat, the original find w^as “in immense numbers in some very 
wet black imid under turf.” Bourne refeis to the variability ot 
the species, and to the possibility of the existence of hybrids 
between this form and D. rohmta^ intermediate forms are found, 
and it IS possible, therefore, that the present is only a vonety of 
D. Tohu&ia 

Distrihution Pykara Waterfalls, ca. 60{J0 ft. ; and widely spread 
on the Nilgins, S India, 

36. Drawida scandens Rao 

1921. Diaimda soandens^ lino, Ami. Mag. N II (9), van, p 515, 
pi XV, figs IB, 2B, Sii, pi xvii, fig. 9, pi xviii, figs 10c, 
lOe 

1921 Drnwxda latn, Stephenson, Bee. Tnd. Aina xxii, p 756, 

pi. xxvni, hg 7. 

1922 Diaicida scandens^ Stephenson, Ann Mag. N. II. (9), ix, 

p 132 

Length 38-45 niin • diameter 14-1 J mm. Segments ca. 144- 
161 Colour dark bluish grey, brown, or olive. Anterior end 
ratlier bulbous Piostomium piolobous Setre closely paired, 
large and prominent, especially in the ventral bundles of iii-xn ; 
aa=hc, or in the anterioi part of the body is ratlier greater, 
dd=:i circumference or rather more. Clitellum ? Male pores 
two pairs, the anterior in 9/iO, rather outside the line of sette &, 
on a median transverse soiiiew'hat dumbbell-shaped cushion, 
extending on each side to between the lines of h aud c (this 
cushion may be represented by a pair of papillae) . posterior male 
pores over the normal situation of groove 10/11, just outside the 
Jine of setffi 5, m the antero-lateral angles of a thickened median 
patch which occupies the ventral surface of xi, pushing forwards 
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groove 10/11 (text-fig. 55) Female pores peilmps iii 11/lii 
between the lines a and h, Spermathecal pores lu ah 

Septa 6/7-8/9 considerably thickened, 5/6 thin, 9/10 and a few 
following also slightly thickened Two gizzards, in xiii and xiv, 
or three, m xiii-xv. Testis sacs extending into ix and x Pro- 
states two pairs, in ix and x, elongated, cylindrical or pear-shaped, 



Fig 55 — I)}awida scandms JSao , genital Held, 

surface soft, minutely papillated. No ovarian chamber , ovisacs 
may extend back to xv. Spermathecal atrium relatively large, 
ovoid and sac-like, duct euteiing near base, 

liemarLs, This species is especially interesting on account ot 
the well-developed second pair of prostates, which mark it out as 
perhaps the most pnmitive member of the genus. 

Distribution, Forests of Shiinoga and Kadnr Dists., Mysore , 
Bhngamandla, Ooorg, S. India. 


37. Drawida shimkarai Mich,, 

1913. Dratmda schunkarai, Alicbaelsen, Mt. Mua. Hamburg, xxx, 
p. 74. 

Length 110 mm. , diameter 34-5 mm. Segments ca. 200 , 
secondary anuuLation on the posterior parts of each of segments 
vii-xi. Seteo very fine and cdoaely paired, beginning in iii (?) ; 
aa=lJ6c anteriorly, =6(5 in middle and hinder paits of body; 
dd distinctly (anteriorly) or slightly (behind) greater than | cir- 
cumference, Male pores about midway between b and c, on thick 
papiUeo, which project from a transverse spindle-shaped slit on 
each side . segments ix and x swollen between the lines b and c. 
Female pores m ah (?). Spermathecal pores m cd, on small 
papillie. 

Septa 61^-819 thickened, the first moderately, the rest very 
much. Four gizzards, in xvii-xx. Testis sacs large, much con- 
stricted by the septum, projecting equally on. each side; each 
portion of the sac concave inwards, nearly meeting its fellow 
above the gut. Entol portion of vas deferens is the thicker, and 



158 


MONILIGASTBID.®. 


wavy, it then becomes tliiiiner, and closely coiled. Pi’cstal'es 
liemispheiical, smooth, and with muscular sliimmei. OMUiau 
segment much narrowed by the approximation of the sejilii ; 
ovisacs thickly tubular, irregulai*, constricted at the septa, ex- 
tending back into xv Spermathecal ampulla large, thickly pear- 
shaped; atrium small, almost concealed in the body-wall, receives 
the duct at Its broad ental pole Acceasoiy organs as two pairs 
of blmd club-shaped tubes, iii vii and viii, attached to the hinder 
septum of each segment, wavy, the ental end the thicker 

lUmarls Owing to the condition of the single specimen it 
could not be determined whether or not there was any connection 
between the accessory apparatus ]uat mentioned and llie sperma- 
thecal atrium , if so, they would be atiial sacs Por a somewhat 
similar accessory appaintus, cf. Eophclicetella. 

DiBirihution, Cape Comorin 

38. Drawida somavarpatana Eao. 

1921 J))axoida somavai patana, llao, Anu Mag. N II (9), viii, 

p 497, pi XV, hge 1 A, 2 A, 3a, pL xvi, figs. 5a, (>, ha, 
pi xvii, figd 7, 8, 10, 10«, 10Z», pi xviii, bgs 10/, 10^, 
10 ; 

1922 Dmioida somamipatanay Stepheusoii, Ann. Mag N. 11. (0), 

IX, p 131 

Length 85 mm.; diameter 4 mm Segments 124. Colour 
brownish yellow. Prostommm small, retracted under segment i. 
No dorsal pores Nephridiopores m line with lateral setm. 
SetiB closely paired, aa=6c, cZ£Z=| circumference. Ciitellum 
apparently x-xiii (=4) Male pores as puckered orifices with 
tumid lips, a little outside line of setae &; a curved depression in 
fiont of and behind each, the concavities of the curves facing each 
other ; x and xi depressed midventrally Spermathecal pores m 
line with cd 

Septa 5/6-8/9 slightly thickened. Three gizzards, in xvi-xviii, 
the last the largest Testis sacs as iii i), gTiat6)i8i8^ oxlending 
back to XIV, in which segment the mam portion of the sac lies 
Prostates consist each of two finger-shaped structures, side by 
side, united below in a narrow neck, which again swells out 
somewhat at its termination, where it joins the parietes ; surface 
soft, friable. Ovarian chamber present; ovisacs extend back to 
XIV Spermathecal atrium bifid, one horn m vii, the other in viii, 
the duct joining in the angle between the two. Strong transverse 
muscular bands on inner surface of body-wall in prostntic region. 

Distribvtion, Somvarpet, Coorg. 

39 Drawida sulcata Mvih, 

1907 Draioida svlcata^ Miohaelsen, Mt. Mus. Hamhuiir. xxiv 
p 144, texf^fig 1 

1909 JDraioida sulcata^ Michaelsen, Mem. Ind Mus. i, p. 141 
pi xiii, fig 2 r » 
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Length 67-70 mm.; diameter S-3\ mm. Segments 150; 
X and XI with a very sharp transverse hirrow ventially Colour 
a dirty grey. Prostommnr^ Seta? very line, ver}'’ closely paiied, 
cut auterioily distinctly larger than he, in rest of body about equal 
to Jo; dd a little more than 4 circumference. Nephridiopoies 
usually m ccL Clitellum x-xni (=4), ring-shaped m the hinder 
part. Male pores on very prominent papillm, luiduay between 
h and 0 Pemide pores? Spermathecal pores just ventral to c. 


X 


XI 


XU 


Pig 56 — Bmwida siUccUa Miob , genital field 

Seminal furrows beginning at 10/11, medial from a (thus un- 
connected with the male pores), at first conveige slightly, and 
reach 11/12 near the middle line; then diverge, and die away at 
the middle of xii; the furrows included in a darker smooth area ; 
probably not connected with the female pores (text-fig. 56). 

Septa 5/6-8/9 very strong Pive gizzards, in xv-xix, or perhaps 
xiv-xviii, the first two rather smaller Testis sacs large, sharply 
incised by the septum, the portion in ix much shorter than that 
in X Prostates hemispherical, shortly stalked, surface mammillated 
(“glandular”). Ovarian chamber absent, ovisacs extend back 
into xiii, much constneted by septum 12/13. Spermathecal 
ampulla pear-shaped , atrium very small, simple, nearly hidden in 
body-w'all 

Eemarlcs. Except for the seminal grooves, the species is very 
like D parva, and it is to be remembered that Bourne had a 
somewhat meagre scheme for the description of his species, and 
so might not have described actually existent grooves. Another 
worm that might possibly be identified with D. sulcata is jD. hanar- 
ensis , the locality oE D, sulcata is within a few miles of that of 
D, parva^ but 7). hanarensis was found 300 miles away. 

Dutnhution. Ooouoor, Nilgiris, 8. India. 

40, Drawida travanoorensiB Mich, 

1910. Draioida ti avanoovensky Micliaelsen, Abh. Ver. Hamburgj 
xix, p. 46. 

Length ca. 186 mm, , diameter 3 mm. Segments 130, (Colour 
and prostomium no longer recognizable lu the specimens ) Setce 
closely paired, especially the lateral in the anterior part of the 
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body , afl=| to in the anterior part the first relation, in 
the middle ot the body the second, dd rather greater than } cir- 
cumference Chtellum saddle-shaped, interrupted between the 
hues a, including x-xiii (=4). Male pores comma-like slits, the 
broader end towards the middle line, about imd\uiy between U 
and c Spermathecal pores m c. 

Septa 5/6~8/9 fairly strongly thickened. Two gizzards, 
appaiently in xiii-xiv, the first rather smaller. Testis sues pro- 
jecting into both IX and x, not markedly constricted. Prostates 
Jorge, regularly pear-shaped, smooth, no glandular inveatineiit 
Oyarian chambei present , ovisacs thick, short, ext-endiiig back- 
wards through one or two segments. Spermathecal ampulla thickl v 
pear-shaped, atrium a fairly laige, simple, slender club-shaped sac 
tree m vn, the duct entering its ectal end 

Distribution, Kottayam, Travaucore, S. India. 


41 Drawida uniqua Q Bourne), 

1886 Momhgasier umqimsj Bourne, P. Z S 1880, p 671. 

189Jr. Momhgastei umqita^ Bourne, Quart J. Mic Sci. x\xvi, 
p 8^, pi. xxiii, fig 4 

1896 Momligaster uniquuSi Beddard, Monog. p 198. 

1900. Diaxoida umqim, Michaelseu, Tier x, p. 118 

Length 220 mm, ; diameter 5 mm Segments 316, faint secon- 
dary annulation. Unpigmented. Setse present on ii, aa practi- 
cally equal to 6c, dfZ \ ery shgbtly greater than ^ circumference 
Nepimdiopores in cd. Male pores between 6 and c, often on 
papilla-hke evaginations. Pemale pores m ah, Spermathecal 
pores m cd. 

Septa 5/6-8/9 thickened. Q-izzards four or five, the first hi xv- 
xvn, the last m iix-xxi. Testis sacs lemon-shaped. Prostates 
teat-hke, turned backwards No ovarian chamber. Spermathecal 
ampulla pear-shaped to ovoid , duct w ith simple atrial widening 
at ectal end. 

RmarTcs, Bourne m 1894 identified this species with his 
M, pajpillatiis , the reason is not evident, as M. uniquus is said to 
be “ a small weak-looking worm,'* while M, papillaim is a much 
longer worm tlian any of the other species, with the exception of 
M, grandis,^' Michaelsen follows Bourne in identifying the two ; 
I think {cf the Introduction to the present genus) that M,papd- 
latiis must be left out of consideration altogether. 

Michaelsen considers (58, p 21) that D, nepalensis is probably 
identical with this species. I cannot agree here either ; D. nepa- 
hnsxs has an ovarian chamber, and the atrium is a large annulated 
sac 

Bourne states that “this species and M pellucida occur together 
and form, I beheve, hybrids, — I have found so many specimens 
w ith an intermixture of character ” The tw'o species are much 
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alike exteinally, except for the bulbous anterior end of D. pellu^ 
cida (an effect oE contraction) ; the teat-like prostate of tlie 
present form seems to be the main difference. It might therefore 
be possible to unite this species with D. pellucida. 

JDiatnhuiion, Ootacannmd and Coonoor, in the Nilgiris. 


42, Drawida willsi Miciu 

1907. Bmwida Micbaelsen, Mt Mus Hamburg, xxiv, p. 146. 

1900. Biawida xodlsi^ Micliaelgou, Mem, lud. Mus. i, p. 143, 

Length 65-60 mm.; maximum diameter 2*5 mm, {Segments 
155-160 Colour variable, bluish grey or reddish grey. Pro- 
stommm prolobous, transversely ova! in shape Setce closely 
paired, especially the lateral ; art=6c, or anteriorly a little less ; 
dd rather more than ^ circumference. Nephridiopores in cd 
Olitelluin ring-shaped, x-xiii (=4). Male pores on transversely 
oval papillte in 5 ; in mauy specimens nn additional pair of rudi- 
mentary male poies in a corresponding position in 9/10 Female 
poies in ab Sperinathecal pores in inconspicuous 

{Septa 6/7-8/9 thickened, especially the first two; 9/10 and 
10/11 dislocated backwaids dorsally. Two gizzards, m xiv and 
XV. Testis sacs constricted by the sepfum. Prostates short 
thick tubes, somewhat bent or depressed, neaily disc-like, with 
thick coveiingof pear-shaped glands. A second pair of prostates, 
simiLir blit smaller, in connection with the additional male pores. 
Ovarian chamber present ; ovisacs large, extending back through 
about six segments, constricted by the septa Spermathecal 
ampulla ovoid; atrium moderately large, simple, ovoid, almost 
unstalked ; duct enters ectal end of atrium. 

Remarks, The presence of vestigial prostates points to the 
origin of the genus from a form which possessed two pairs of 
glands ; sucli a genus is Besmoga^i&i Compare the condition in 
B. soandens, where the second pair of prostates is quite well 
developed 

The special ovarian chamber mentioned by Michael sen is, if it 
occurs as described by him, apparently something different from* 
the usual ovarian chamber, which is the eleventh segmimt. Here 
the ovarian chamber is “separated from the small 11th segment 
by a fine membrane, which connects septa 10/11 and 11/12 ” 

The specimen^ referred to by Micliaelsen as coming from the 
W. Himalayas was probably B,j(tmnica. 

Distribution, Bilaspur, Ceutrd Provinces; Hyderabad, Deccan. 
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Family MEGASCOLEOIDiE, 

1896. MefrascolicidsB + Eudrihdre, Beddaid, Monog pp 367, 
673 

1900 Megascoleci dee, Michaelsen, Tier. X, p 120 

SetsB simply pointed, sigmoid, four pairs per segment, or 
numerous ; in the latter case forming rings ■which may be either 
closed, or broken doraally and vent i ally ; the aetai in the rings 
either arranged at fairly equal distances, or approximated lu 
couples Olitellum beginning with or lu front ot xv, with few 
exceptions including the whole of xv. Male pores one pair, 
usually on xviii or xvii, exceptionally ou xix. Female pores one 
pair, often fused midventrally, on xiv or immediately hehiiid this. 
CEaophagus usually with one on several gizzards iii front of the 
testis segments, rarely no gizzard Two pairs testes and funnels 
in X and xi, or one pair iii i or xi ; one or two pairs of prostates, 
rarely reduced to one ouly or altogether wanting. One pair of 
ovaries lu xiii. 

Ihstributicn. 0\ er the whole of the southern half of the globe, 
and the southern part of the N Hemisplier© ; «apparently absent 
from N and W. Asia, and from N. Europe and Arctic N. 
Ameiica, present as an introduced element of the fauna in 
Central and S. Europe, and occasionally in N Africa, endemic, 
however, in the Nile countries 

The Megascolecidffl, considerably the largest family of the 
Oligochseta, can be traced back to their eiolutionary starting 
point, which is represented by worms of the genus Notiodmlus 
aa defined by Michaelsen in the Tierreich. The ancestor of the 
family was cbaracfeiized by the possession of two pairs of testes 
and funnels, not enclosed m testis sacs, in segments x and xi , 
the vasa deferentia passed backwards to op^n by a pair of pores 
on segment xvin, probably in the setal zone , of two pairs of 
prostates, tubular in structure, contained m and opening on 
segments xvii and xix , of two pairs of spermathecae, opening in 
grooves 7/8 and 8/9 , of four couples of setm per segment ; and 
of a pair of meganephridia per segment , thej’e was a single 
gizzard in the region of segments v-vii. This mav be called the 
“ original Acanthodnliue condition, from the name of the genus 
(in which Notiodnlus is now included) which comprehends forms 
having these characters. 

From this base the Megoscolecid tree has branched out in a 
number of directions. The larger offshoots have a unity of their 
own, tlieir evolution follows a fiiirly definite course, and they 
consfetute well-defined subfamihea — the Megascolecinee, Octo- 
chestinse, Diplocardiinse, etc. But after the separation of these 
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mam branches there is left a group of forms, which we may best 
compare to the undergrowth around the base of the tiee — short 
sprouts from the base itself, mostly taking different directions, 
and none of them growing very far. It is found most convemeiit to 
group all these togethei as another subfamily, the AcauthodrilintB, 
which thus has rallier a difPeieiiL character from the rest. 

The AcanthodriJiiios scarcely interest the Indian worker, since 
only one species of the subfamily, and that a ■well-kno\\ n wanderer, 
IS known to occui*. Tlie chief subfamilies wliicli will occupy his 
attentiou are the three already meiitioued — the Megascolecinee, 
OctocbiBtiuoB, and Diplocaidiime. 


Ketj to the Judian subfamilies of Megascolecidas, 


1 One pair of calcifeious glands (often fused 

veutvally) in segment ix 

Onlciferous glands nut, or not only, in 
Begmeut iv 

2 Two or three gizzards in front of the first 

testis aegnitiiil 

One gizzard, or none, m front of the first 

testis segment .... 

•S Oalciferoiis glands in 2 or 3 of the seg- 
ments x-xiii 

Oalcifeious glands behind the ovannii 

segment, oi absent 

4 Spermiithecal pores behind groove 8/9, 
often fused with the female pores 
Spermathecal pores at or in front of 8/9 . 
5. Vasa doferentia opening into the pmstates 
(unless the prostates are absent) .... 
Vasa deforentia opening sepiuntely from 
the piostates, at most close besides them, 
or into the prostatic duct at its termina- 
tion 

‘6 Micranephrulial 

Meganephndiul 


OONBUODIIILINJSI 

2 . 

3. 

4 

Gen Eudiohog lister 

CHiBTlNin). 

DiPLOGAunimiB 

EUDBILINiE. 

6 . 

MsGASOOLEOlNiU. 


6 . 

OGTOoHAiiTiN;0 (part.). 
AOANTHODltlLINiB. 


Subfamily ACANTIIODRILINiE. 

1900. Acanibodnliuffl, Michaolsen, Tier, x, p, 122. 

1921. Acanthodrilinee, Michaelsen, Mt. Mua. Hamburg, xxxvm, 
p. C8, 

Seto) mostly eight per segment, seldom numerous and then 
approximated in couples within the ring. Olitelluin beginning 
with or 111 front of xiv. Culciferous glands moBtly absent, rarely 
present in segments vii-ix or in xm Male pores on xviii or xvu ; 
prostatic pores two pairs on xvii and xix, or ou© pair on xvii, 
iiperuiathocal pores in grooves 7/8 or 8/9 or both, rarely absent. 
On© gizzard in front of the testis segment, rarely vestigial or 

h2 
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absent. Purely raeganephndjal Prostates tubular, lumen of 
glandular portion lined by a non-glaudular columnar epithelium , 
vas deferens ending independently of the prostates or in a common 
pore, but at any rate not entering the gland. 

Liatvihution, Mostly m the S, Hemisphere, but introduced into 
other parts. Thus the only Indian representative is a “ world- 
wanderer,’' 


1. Grenus MICEOSCOLEX Rosa, emend. Mich, 

1896. Mtcroscolex (part^jBeddard, Monog. p, 469 

1900. Microscolex + Notioihnlua (part.), Micliiielaen, Tier Xy 
pp 139, 128. 

1906. Mtcroseolex (part ), Michaelaeu, O. sudpolar-Exp. p. 21. 

1907. Miai oscolex, Michaelsen, Fauna S.W. Austral p. 148 

1909. Mtoroscolex + Notiodt ilus (part ), Benham, 0. Sub-outarctic 

Is, pp 264, 269. 

1911. Mtcto^colex, JMichaelsen, Zool. Jahrb. Syat. xxx, p. 628. 

SetfiB eight per segment. Hepliridiopores in one longitudinal 
line on each side. Male pores on xvin or xvii. Two pairs 
prostatic pores on xvu and xix, or one pair on xvii. Sperma- 
thecal pores two pairs in 7/8 and 8/9, or one (or three?) pairs, 
the last in 8/9. Gizzard vestigial or absent (at most recognizable 
as a slight thickening of the circular muscle of the tube in 
sections, scarcely thicker and narrower than the neighbouring 
parts of the oesophagus). Two pairs free testes and tunnels in 
X and XI. 

The history of the various schemes of partition of this and 
related genera is given up to 1907 in Michaelaen (123) ; and further 
changes in the arrangement and content of the several genera in 
Michaeleen, (127, 128,129); c/. Benham also (115). It is an 
interesting history, but as the subfamily has so slight a relation 
to the Indian fauna it would hardly be justifiable to enter into an 
account of it here. 

Disti'xhution, In India only at Peshawar. Widely spread in 
the S. Hemisphere, circummundane ; has also been carried into- 
the N. Hemisphere. 

1. Microscolex phosphoreuB {Ant Rug,). 

1914 Microscolex pTiosphoytua, Stephenson, Rec. Ind. Mus. x,. 
p. 338. 

For the complete synonymy and distribution, up to 1007, see . — 

1907 Microscolex pho^horeus, Michaelaen, FaimaS.W Austral, 
p 148 

length 10-50 mm. j diameter 1-2 mm. TJnpigmented, in life 
phosphorescent. Segments 76-90. Prostommm epilobous 
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Nodorsnl j)ores. Nephricliopores mtersegmeiital, ns far as iv in 

behiud tins immediately below c. Setse widely paired , — 

= dfZ=2 6c Clitelium riug-shapod, xui-xvi 

(=4- or SJ. Prostatic pores on xvii 3 U 8 t outside seta&; vaea 
defereiitia end at the same level as the prostatic jjores, but ]U8t 
inside seta h. Other genital apertures m line with a; epernift- 
tliecal pores m 8/9. 

Septa 6/7-12/13 moderately thickened. Oizzard in v, vestigial. 
No typlilosole Last heart in \ii. Seminal vesicles two pairs, m 
XI nnd xii Prostates small, extending over no more than one 
segment. Penial selco delicate and slender/sliglitly bowed, with 
sciitlered broad teeth apposed to shaft. Spermathecal ampulla 
pear-shaped; one or two short diverticula given of£ from the 
duct. 

R&niarlcs The relation of the prostatic pore to the opening of 
the vas deferens us given above was determined from a series of 
sections. The Indian specimens had two spermathecal diverticula 
instead of the more usual one 

This IS the only representative of the Acauthodrilmse in India. 

Bist'^'ibution, In India only found at Peshawar. Its original 
home is in S. America; it has been widely spread through 
artificial transfer, as well as in the S. Hemisphere by the drift 
across the S. Atlantic and Indian Ocean. 


Subfamily MEGASCOLECINiB. 

1000, Megascolecinoo, Miohaeleen, Tier, x, p. 161. 

1907. Megftsoolecinse, Michaelsen, Fauna S?W. Austa?al, i, p, 149. 
1909 Megoscolecmra, Michaelsen, Mem. Ind. Mus. i, p. IIB 
1910. Megascolecinoa, Michaelsen, Abh. Ver. Hamburg, xix, 

p. 21. 

1916. Mogaacolecinoa, Michaelsen, Mjoberg’s Austral. Exp. p. 63, 


SetoB either eight per segment, or numerous, and then either in 
regular chains or approximated in couples. Clitelium beginning 
with or in front of xiv. Male jiores on xviii. Spermathecal 
pores, if present, one to six pairs, in front of the testis segments. 
Usually one gizzard in front of the testis segments, sometimes tvio 
or tliree, exceptionally none. Mega- or mioronephridial. Two 
pairs testes and funnels m x and xi, or only one pair : prostates 
tubular or brauched, larely absent; vas deferens enters prostatic 
cUict or gland. 

Uxstrihiition (Charts II and HI). Tlie subfamily oocurs 
throughout the whole of India, but in the N.W. and Central 
regions it is represented only by peregrine species. In general 
its home le the Australian and Indian regions, with the Malay 
Peninsula and Archipelago, the Philippines, China, Japan, and 
Polynesia ; a very few species are found in N. America. Certain 
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Widely war den Dg species are found in many parts oC tlie world ; 
the littoral Fontodrilus is found on the coasts oC all the wanner 
parts of the globe. 

Ghaut II, 



The whole of the family MegascoleoidoQ is, as previously indi- 
cated, to be derired from an original form wliich has essentially 
the characters of the genus UTotiodnlus as defined by Miohaelsen 
in the Tierreich volume of 1900 (for these characters v. ant. p. 162). 

The Megascoleoinse, however, take their origin from a form 
which IS one remove from this— Dijitomct, in which the anterior 
pair of prostates have disappeared and the posterior pair of 
prostatie pores have moved forwards to open on xviii near the 
apertiu'es of the vaaa deferentia. 
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In Fluiellus^ the first genus of the Megnscolecinse, the prostatic 
pores have fused with the openings of the vasa deferentiii on 
xviii BO that theie is but one pair of pores; and this remains 


Ohaht III. 



throughout the subfainily as its distinguishing character. In the 
remaining genera the changes are oP three chief kinds — the setae 
may lalce on the perichwitiue arrangement, the four pairs multi- 
plying in number anel becoming spread out to form a more or less 
complete ring roiuid each segment ; the nephridia may be broken 
up, with the substitution or a number, sometimes a very large 
number, of small micronephridia for the single pair of mega- 
nephndia ill each segment, and the single central canal of the 
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prostate may' branch, with the consequence that the organ is no 
longer tubular and cylindrical in form, but racemose. In a small 
group ot genera there is a development of two or more gizzards, 
instead ot the single gizzard of Plutellus, 

Plutellus, then, has megaiiephndia, eight setaa per segment 
arianged m four pairs (the liimbricine ai range ment), and a pair 
of tubular prostates opening on segment xviii lu common with 
the vasa detereutia. Prom Plutellus is derived Mer/ascolides, in 
■which the nephridia are breaking up or have broken up ; this 
apparently does not always take place in the same way : in one 
gioup of forms there are three or four nephiidia on each side of 
each segment, all about the same size, while in other cases there 
IS one large one and a number of quite small ones ; however, all 
stages of the process are united ni tins genus, so long as the 
prostates and setae retain their original condition. The next 
stage is j^otoscolex: the prostates now become branched; m a 
number of cases the branches of the central canal are so insig- 
nificant that they have no effect on the form of the gland, and 
can qnly be demonstrated in sections — the genus, however, is 
defined as including all forms m which there is any branching at 
all. Following this we come to Megasoohx, where the setae take 
on the perichffitine arrangement, here again there are a number 
of intermediate stages , in a number of species the anterior 
segments retain tlie lumbricme arrangement, and tlie increase in 
the number of setee takes place giadually as we move backwards ; 
111 others the anterior segments show an increase too, but the 
paired arrangement still holds — there are six pairs, oi eight pairs, 
instead of four ; and so on. The last genus along this line is 
Pheret%ma ; the essential characters are those of Megaacoleio^ but 
the gizzard is further back, the testes and male funnels are 
enclosed in testis sacs instead of being free in the segments (this 
occurs occasionally in Megascolex), and on the whole the ring of 
setse IS more closed up — has smaller gaps in the dorsal and 
ventral lines than is usual in Megascolex, 

But there are other lines starting from Plutelkis In the line 
just considered the first change was the bieaking up of the 
nephridia • in another line the multiplication of the setso comes 
first. This cliange, occurring m the basal genus Plutellus ^ gives 
LijporochcBta^ the generic characters of ■which are therefore 
tubular pi estates, meganeplindin, and penoheBtine setse It is, 
of course, impossible to derive tins form from any of the first 
line, since those all have micronephndia , the megnnephridial 
condition is the primitive one, and a meganephridial cannot be 
derived from a inicronephndiai form. From Piporochceta is 
derived Perionyx^ in which the prostates have branched; this 
genus therefore possesses meganephndia, perichsstine setse, and 
racemose prostates. As in the case of Megasoolides apd 2 Toio~ 
scoleit\ the transition between, these two genera is gradual, 
and m some cases the branching of the central canal of the 
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prostate or its absence can only be determined by microscopic 
examination. 

In the tliird line which starts from Flutellus the initial change 
is^the modificatioii oE the piostates, Woodwavdia, having thus 
racemose prostates, Inmbnoine setie, and ineganephndia, cannot 
be placed on either oE the othei lines, since in them either 
tlie setoB or the iiephridia are modified from the start. Prom 
Woodwardia is probably to be derived Comarodrxliis^ in which 
the neplu’idia in trout of the clitelluin, but only these, are broken 
up, the gi/zard has become vestigial, and the originally paired 
spermathecal pores have fused in the middle line. 

The genus SpencerieUa has the primitive form of prostate, but 
is micronephridial, and has the periciicetme arrangement of 
set© ; it is probably to be derived from Megasoohd^ by mul- 
tiplication ot the set©. It could, however, equally come from 
I>}porocliceta by the breaking up of the nephridia. 

A group of small genera are characterized by the reduplication 
of the gizzard. DigasUv and Didymogastei have two gizzards, 
and are distinguished from each other by the number and 
position of the spermathec© ; Perusogaster has three gizzards, 
situated anteriorly, as m the two former species The condition 
of the other systems indicates that these are all to be derived from 
NotosoohxV. Phonogmter^ in which there are several gizzards 
more posteriorly situated, at the beginning of the uitestine, is to 
be considered «s originating from Megiiscolex, 

J^'inally Pontodulus la to be mentioned. The majority of 
species are littoral in habitat , one is terrestrial, and one is limnic. 
It 18 derived directly from Plutellus\ the gizzard has become 
vestigial, and nephridia are absent from the first twelve or 
fourteen segments, 

Tlio above relationslups may be graphically expressed in the 
form of a tree, as follows — 


Pliitellm 



Pheretima 
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Key to the Indian genera of Megaacolecinfio. 


1 SetSB eiglit throughout tLe body . . ... 

Setss nunieroua (luoie than eight) at least m the 
middle and hinder parts of the body . , , . 

2. Meganephndia alone piesent 

JVIicronephridia present with or without mega- 
nephndia 

8 Pi ostates tubular, with un branched canal . 

Prostates with biancbing canal system 
4. Gizzaid well developed 
Gizzard small or vestigial 
6 Piostates tubular, with unbranched canal , 
Prostates with branchiug canal system . 

6 Spexmathecal pores lu a single median series 
Spermathecal pores paired . 

7 Meganephndia alone present 
Microneplmdia present, with or without mega- 
nephndia 

8. Prostates tubulai* with unbran died central canal . 
Prostates with blanching canal system . 

9. Prostates tubular, with unbranched central canal 
Prostates with branching canal system 

10. Gizzard in sepiuent v, vi, orvii 

Gizzard in viii . . .... 


2 

7 

8 

6. 

4 

Wo on WARD lA. 
Pltjtki.lus 

PONTODRlDTTS 

MnOASOOLIDlsh* 

6 . 

COMARODRILUS* 

NOI’OSOOLTIX 

8 


9. 

DlPOROCH.a3TA 

Pertonyx. 

Spenobriblla. 

10 

Mbo-ascolex. 

Pherktima 


1. Genus PLUTELLUS r. 

10CO. Hutellus -1- Kletcheiodnlus^ Micbaelsen, Tier x, pp. 1G3, 
178 

1907 Fhftellzts + I'letchei odi ilua, Micbaelsen, Fauna S.W. 
Austral i, p 169 

1900 IMellus -h Fletcherodnlusj Micbaelsen, Mem. Ind Mus. 
pp 118, 119, ]£0 

1910 Ilutellua^ Micbaelsen, Abh Ver Hamburg, xix, p. 22. 

1916 Ihtelfve, Micbaelsen, Mjoberg’s Austral. Exp p. 63 ff. 

Set© eight per segment, Male pores paired or single; female 
pores mostly paired, spermathecal pores end at groove 8/9 or on 
segment ix, a single pair or a senes ot two to five pairs or single 
pores. One gizzard m the region o£ segments v-vii. Purely 
meganephridial. Prostates tubular, with simple unbranched 
ennui. 

(Chart II) Palm and Mgiri Hills, and Cochin,. 
S. India ; Ceylon ; Parjilmg Dist. and Abor Country, B. Hima- 
layas. Outside India m Australia, Tasmania, and N. America. 

Micbaelsen has included the genuB Pletcherodi Uus mdev this- 
heading, otherwise Flutellus palmensis, with unpaired male pore, 
spermathecK, and spermathecal pores, would be a FUtcherodnlus. 
The morphological diflerence between a typical Flutellus. and iv 
“ Fletclierodnlvs’^ is, of course, considerable ; but if the latter is 
letained as a separate genus it would be diphyletic — one species- 
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having arisen m Australia and another m IndiH,fioni Pliitellus 
in each case The tendency to tusion of the male and sperma- 
thecal pores is seen also in Ferionyccy and markedly in Comciro^ 
dvilus. The female pores seem to be fused m only one species 
of Flutellus (P halyt). 

The genus is a variable one ; developments seem to be starting 
in several diiectioua. Thus m several species the gizzard is 
becoming vestigial ; one species has testis sacs , one has a number 
of vestigial sperinathecoB , mone the spermathecce are reduced to 
one pair; m F, timidus and indicus spermatliecal pores appear on 
vni (z ^ , some distance from a furrow), and in aquatihs on viii 
and IX 


Key io the Indian specks o f Plutellus. 

]. Sperniatliecre and their pores unpaired P pahiioisis 

Spermathecai and their pores paiied 2. 

2. Sperm athecoQ more than two pairs, vestigial ... P Bihlmnmsib, 

Sperm atheeoQ two pans . 8 

S^rmatliecffi one pair ...... P timidm 

8. Speiniathecol pores on segment Viii and in gi’oovo 

8/9 ... . . P. xndims, 

Spermatliecal pores in grooves 7/8 and 8/9 . . 4 

Spermatliecal pores on segments viii and ix . . P. agiiatUis, 

4 Penial Betas present 6 

No pemal aetfo . . G. 

-5. Penial Retro without ornamentation, spennathecal 

duct short P. dboi enm. 

Penial aetro ornamented, sperinathecal duct long 

and thin . . p sinyhal&tisis 

0. Ohtellum eaddle-shaped , genital markings as 

papillra in neighbourhood of male poies . . P, haly7, 

Olitollum ring-shaped ; genital markings a pair of 
longitudinal ndges on xviu-xx P dnhiinensiH 


In addition to tho above, on indeterminable species has been 
recorded from Parnnibikulnin, in Cochin Slate (Stephenson, Mem. 
Ind. Muh vi, p ()J, 1915) 


1 . Plutellus aboreusis Steph, 

1914. Fkdellus ahomms^ Stephenson, Hot, Ind Mus viii, p, 884, 
pi. XXVI, ligfl. 9, 10. 

Lciigih 100 mm , diameter relatively small, in front 3^mm., 
behind limm. Segmonts 385. Colour pule. Prostoraium 
small, proloboiis. Segment v. biannulate, subsequent ones tri- 
annulate ; the secondary nnriulation lofit towards the hinder end. 
T)orHal pores from 9/10. Setm small anti ineonapicuous, difficult 
or iinposHiblo to see in front of xi; a&=5 

circumference ; aetro a and & absent on xvih. 
Ulitellum? "Male pores on small pa pillsB which occupy the in- 
terval ah ; a brownish coloration around and inteimal to the 
papilUe. Pemale pores? Spennathecal pores in 7/8 and 8/9, 
betv'een a and h. 
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Septa 5/6-9/10 thickened. A short gizzai'd, square in shape, 
ni V. calcifeious glands. Last heart in xni. Testes and 
funnels free m x and xi. Seminal vesicles two pairs, m xi and 
311, lobulated, rather compressed nntero-posteriorly, attached to 
tlie anterior faces of 11/12 and 12/13. Prostate small though 
extending through several segments, as far as xxi, coiled, tubular ; 
duct muscular and shining, forming a single rather elongated 



Pig. 57 — TluieUns ahch mBis Bteph. , 
Bpermatlieca. 


loop in xviii, its ectal end thickened Spermathecal ampulla 
a straight or bent cylinder lying obliquely on the body-wall, 
duct short, from its under surface ; diverticulum finger- or club- 
shaped, joining the mesiaUy situated end of ampulla (text-fig. 67). 
Penial setse (text-fig. 58) 0*88 mm. long, 11 broad, without orna- 
mentation, sharply pointed, v^ath a gentle wavy curve at the distal 
end , the rest of the shaft straight. 

JRemarl^s. The situation of the seminal vesicles seems pecuhar-*- 
oiie would have expected vesicles in xi and xn to be attached 
to the posterior faces of septa 10/11 and 11 / 12 . 

Potung, Abor Count 17 , E. Himalayas 


2 Flutellus aqnatihs Sie'ph, 

1921. FLutellm aquatiha, Stephenson, Pec. Ind, Mus, xxn, p. 766 
pi xxxvm, fig 8. 

Length 115 mm.; maximum diameter 2 mm. Segments 162. 
Unpigmented, Prostomium suiall, proe[Mlobous. Dorsal pores from 
8 / 9 . SetSB paired; 111 middle ot body ab^'j;aa^^hc^'^cd i 
behind genital region ah=^aa^^ho=.^cd ^ m front ot genital 
region ab^^aa=\lc=z^cd'^ circumference in middle 

ot body. Olitellmn? Male pores 0 a small papilJse, between a and 5, 

papillae connected across middle line by a ridge. Eemale pores ? 
'Spermathecal pores rather outside 6 , in aetal zones of viii and ix. 
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Septum 6/8 very thin, 6/7-13/14 all slififhtly thickened. Grizzard 
m V ; ^ swelling of oesophagus with vascular stnatioiis m xii. 
Intestine begins in xv'. Last heart in xii. Testes and funnels 
free m x and xi. Seminal vesicles in xi and xii, small, racemose, 
arranged as a transverse band across the hinder surface of tlie 



Fjg, b^.—Flutellus aqiuitdiB Steph. , speruiatlieca, 

septa. Prostates relatively large ; duct thin, tvviated, much 
shorter than the gland. Spermathecal ampulla ovoid or of an 
inverted pear-shape; duct about as long ns ampulla, stout, straight 
or rather twisted ; diverticulum single, tubular, as long as ampulla 
and duct together, with a few irregular swellings, the seminal 
chambers (text-fig 69). No penial setm. 

Distrihution. Below Kotagiri, Nilgiris, S. India. 


3, Plutellus dubariensis Mich. 

1021. Flutellm duhariensiaf Michaelsen, Mt. Mus. Hamburg, xxxvm, 
p. 61, text-%. 7. 

Length 78 mm. or leas ; diameter 1-1 mm. Segments ca. 143. 
Colour whitish, unpigmented. Prostoxnium proepiloboua ca. 
Dorsal pores from 6/7 (? 6/6) Setm widely paired, the dorsal 
almost separated ; aa : a6 . 6c : ccZ : = 16 : 1 0 . 16 ; 1 2 : 1 2 ; in the 

most anterior segments ah and dd rather wider. Nepbndio- 
pores in 6. Clitelluiu ring-shaped, ^xiii-^xvii (=4) Male 
pores as elongated slits, somewliat converging behind, on xvm, 
nearly in the position of the (absent) setoe 6, on the anterior ends 
of longitudinal ridges, which can be followed back to segment xx, 
somewhat converging; the area between the ridges depressed, 
sometimes almost sucker-like. Pemale pores mconapioiious, placed 
anteriorly on xiv m front of setm a. Spermathecal pores two 
pairs, in 7/8 and 8/9, in the line of setm 6, Ventral surface of 
segment vui glandular. 

Septa 6/7-10/11 thickened, 7/8-9/10 fairly strongly. Q-iz25ard 
large, oylindiioal, in v. No calciferous glands. No typhlosole. 
Last heart in xii. Testes and funnels free in x and xi. Seminal 
vesicles one pair, lobed, in xiu Prostates very long, irregularly 
twisted and undulating, pressed together, occupying xvii-xx^ 
duct short, set off. SpermatheoiB in viii and ix ; ampulla narrower 
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ectall}", passing into the short cylindrical duct, diverticulum 
emoU, club-shaped, a quarter as long as the mam pouch, entering 
the ectal end of duct No pemal sette. 

Reniarlcs Conies near P inchcm (Mich ). 

Bistnbiition, E. Cauvery, Dubari, Goorg. 

4. Plutellus halyi {Mich ). 

1898 Megaacohdes halyi, Michaelaen, Zool. Jahrh S 3 ^ 8 t xu, p 142. 

1900 Plutelhta lialyi, Michaelaen, Tier x, p 166 

1916 FlnteUua lialyi^ Michaelaen, Mjoberg^a Austral Exp p 43 

Maximum length 40 mm , diameter 0 8-1 mm Segments 76. 
Colour whitish to bluish grey, without pigment. Prostomium 
epilobous (?). Setae small, fan ly widely paired, aa = 2a6=6c=i 
l^ocl=i\ del, Eirsfc dorsal pore at 7/8 Clitellum saddle-shaped, 
from xiii or |xiii to xvii (=4^-6), xvm may be glandiilai and 
thickened ventrally Male pores ]ust outside the hue 5, on small 
papillae Eeiiiale pore siugle. Spermathecal pores two pairs, m 
line with &, m 7/8 and 8/9 Oopulatory papillae in the neighbour- 
hood of the male pores, variable, one median on xviii, or one on 
the right -side ou xix, 

TSepta all thm, 7/8-9/10 rather thicker than the rest. Gizzard 
m VI, tairly well developed , no calcilerous glands. Last hearts 
lu xii. Testes and funnels two pairs, m x and xi, free Seminal 
vesicles two pairs, in ix and xii, each consisting of a few large 
lobes. Prostates long, extending back as far as xxii or even 
further , glandular part thick, closely wavy ; duct short, narrower, 
muscular. Spermathecal diverticulum thickly pear-shaped, some- 
what shorter than the duct, which it joins just below its middle, 
duct straight, thin, somewhat shorter than and well marked off 
from the ampulla No penial setse 

Distribution, Colombo, the Museum Garden. 

6 PluteUus indiouB Mioli f typica 

1907 PluteUus lyidicus^ Michaelsen, Mt. Mus. Hamburg, xxiv, 
p 148 

1900 Phdellua indicusj Michaelsen, Mem Ind Mus. i, p. 163 

1916. Plutellus indtcuSt Michaelsen, Mjoberg’s Austral. Exp. p. 43 

Length 60-110 mm , maximum diameter 2^-3 mm Segments 
•ca. 160, Colour uniform grey or brownish grey. Prosioitnum 
indistinctly epilobous to tanylobous. Setse widely paired ; iii front 
of the clitellar region a2i=^ he=cd ; just behind the clitellar 
region the pairs are narrower, towards hinder end the pairs 
become wider, finally almost equalling 6c; dd is less than J 
■circumference, a little less in the anterior part, much less in the 
hinder pari. Eirst dorsal pore m 12/13 (or ’ more anteriorly). 
Oh tell um ? Male pores on large transversely dval papillsB w'hich 
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<?oinprise a space equal to ah and extend outwards beyond the line 
h ; papillee connected by a ridge and surrounded by a common 
dumbbell-shaped wall. nTemale pores in front of and slightly 
medial to a, yperiuathecal poies two pairs, those of each side 
approximated to each other, ni line with a or between a and 6, one 
pair HI 8^9 and one in the setal zone of viii. No copulatory 
organs. 

Septa 6/7— 1-/13 somewhat thickened, especially the middle 
ones. A large gizzard in vi (? v) , oenophagus in xii-xvii moiiihforiu, 
ViiHcular and Jamellated internally ; no calciferous glands No 
typhlosole. Nepliridia relatively small Male funnels free in x 
•and XI. Two jiairs seminal vesicles, m ix and xii, lobulated, the 
posterior pair the larger. Prostates with glandular portion long 



Fig 60 — P lutcUufi ziidiom M\c\i viu ailvdatiiSf spormaLheoa 
made traiisparent by noetic acid , X 26 


and fairly tluck, coiled; duct short and thin, almost straight, 
Spermathecal ampulla oval or thickly tubular, duct not sharply 
set off, about as long and half as thick as ampulla, narrowing 
rapidly towards its ectal end, below the middle of the duct a 
shortly tubular, stiaight or bent diverticulum enters, about as long 
as the duct or somewhat longer, with simple seminal chamber 
(text-fig. 60), No penial setro. 

Distribution. Kodnikanal, Palm Hills, S. India. 


fl. var. silvestris Mich, 

1907. PlutHlm indims var. ailmstris, Michaelsen, Mt Mus, 
Hamburg, xsiv, p, 140. 

1909 PhUellna iridims vuv. tnlveatriSj Michaelsen, Mem. lud. Mus. 
1 , p. 166, pi. xiii, tig 9, 

Median ventral and dorsal distances less than in the f. typica; 
anteriorly aai at the hinder end aa=sl^ he, and dd^2od 

(in f. typxoa dd at hinder end = 3J cd). Spermathecal pores of the 
anterior pair ]Uflt in front of groove 8/9, almost fused with those 
-of the hinder pair. 

Distrihuiion. Tiger Shola, near Kodaikanal, S. India. 
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6. PlutelluB palilieiisifl Mich, 

1907 Flutellm palmensiSy Micbaelsen, Mt. Mus. Hamburg, xxiv, 
p 149, text-bg. 3. 

1909. Phitellus palmeims^ Micbaelsen, Mem. Ind Mus. i, p. 107, 
pi xiii, bg 7, text-fig 11 

1916 Flutelhis palmemis^ Micbaelsen, Mjoberg’a Austral. Exp. 
p 42 

Length 70-125 mm.; diameter 2-4 mm. Segments ^240-260 
Colour yellowish white or light grey. Body very slender. Pro- 
stomium epilobous hiuder end tapering backwards. Segments 
of anterior part of body, except the first two, with 2-6 secondary 
annub. Setse rather small; in general al=2ah—'^ho^^aa\ 
in anterior part of body ah is wider, he aild aa narrower, tm 
especially so on the clitellum and just m front of it; fZcZ=ca. 
J cu'cumference ; at the hinder end the setso d are soinewliat 
irregular. Dorsal pores visible only behind clitellum Clitellum 
indistinctly saddle-shaped, xii-xix ( = 8). Male pore single, on a 
small median papilla, which is surrounded, or bordered in front 
and behind, by a rather thick wall. Peraale pores in the place of 
the raiSBing setss a of xiv, on a common oval cushion. Sper- 
mathecal pores unpaired, midyentrally in 7/8 and 8/9. Oopulatory 
cushions unpaired, midventral, on the anterior parts of viu and ix, 
just behmd the spermathecal pores; sometimes an additional one 
similarly placed behind the male pore, on xix, rather more 
indistinct. 

Septa 6/7-12/13 thickened, especially 8/9-11/12 A fairly 
large cybudruol gizzard m vi (or v?); two pairs of lateral 
swellings of the oesophagus m xiv and xv, not set off, internally 
with longitudinal Ijimellse Ho typhlosole. One pair of testes 
and funnels tree in ii. One pair of grape-hke seminal vesicles in 
xii. Prostates paired, with famly thick and long glandular 



Pig. 61 . — FlutdluB palnienm Miob ; sperniatheoa made 
transparent by acetic acid , X 10. 

portion, and short, narrow and almost straight duct; the ducts 
enter the body- wall in the position of a, and join in the body- wall* 
SpermathecsB unpaired, on the left side, with exit underneath the 
nerve cord ; ampulla sac-iike; duct sharply set off, about one-third 
as long and broad as ampulla ; two diverticula, opening near octal 
end of duct, short, with narrow stalk, one diverticulum simple and 
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almost spherical, the other broader with two or three seminal 
chambers incompletely separated (text-fig. 61). Penial setoB 
apparently absent 

R&inarhs, Por the impaired male pores and spermatbecal pores, 
and unpaired spermathecse, see the introduction to the genus. 

Bistnhuiion, Tiger Shola, near Kodaikanal, S. India. 


7- Plutellus siikimensis Mwh 

1907. Flutellus sMwieiisisj Michoelseu, Mt Mus Hamburg, xxiv^ 
p 147, textrfig 2. 

1900 JPlufellus Sikli7}ie7m8f Michaelsen, Mem Ind. Mus i, p. 166, 
pi xui, fig 8, tevt-lig 10. 

1910 Plutellus stkkmejmSf Michaelsen, Mjoberg’s Austral. Exp 
p 43 

Length 42 mm.; diameter f-lj inm. Segments 90. Colour 
pale, without pigmentation. Prostoinium epilohous tongue 
with parallel borders, open behind, Setfs rathex* stout, widely 
paiied, especially the dorsal, and the ventral also in front of the 
clitellum , m general aa = 2a6, ah='^hc, hc^l\Gcl\ in the 
anterior part of the body clcl and he are equal, and cih and cd are 
equal and nearly as large as aa and 6c; 5d=4c(i=:4 circumfer- 
ence Pirst dorsal pore in 6/7. Chtellum ? Male pores on 
minute papillae in the line of 6 , a male area can be distinguished, 
midventral on xviii and encroaching on xvii and xix, laterally 
reaching 6, not sharply defined, approximately circular. Eemale 
pores in front of setae a of xiv. Spennathecal pores (probably) 
five pairs, in 4/6-8/9, just median from the line of 6. A pam of 
transversely oval glandular areas in ci6, over 12/13 and divided by 
it, sometimes connected by a glandular median area. 





Fig 62 ’—PUitdliu Qihlcvmms^a Miob ; distal end of penial seta , X 460. 

Septa 6/7-12/13 thickened, especially 9/10 and 10/11. Gizzard 
in V, small bub distinct; oesophagus behind this moniliform, with 
folded walls, but no caleiferous glands. Intestine begins in xiv. 
Last hearts in xii. Two pairs testes and funnels, free m x and xi. 
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Seminal vesicles apparently in ix, xi, and xii Glandular portion 
o£ prostate consisting of closely apposed undulations, the whole 
almost tongue-shaped in appearance ; duct fairly long, narrow, in 
its first part somewhat wavy. Spermathecee (in sections) very 
small (or undeveloped), without distinct lumen, five pairs, belnnd 
septa 4/5-8/9, just medial from h. Penial setm (text-fig. (>2) ca. 
^ mm. long, 9 /a thick m middle, with curved proximal end ; 
distal end bent at an obtuse angle and somewhat tapering, ending 
in a sharply pointed slender tip, slightly recurved, distal end 
(except the tip) ornamented by about 9 oblique circlets of relatively 
very large teeth, about 9 teeth in a circle. 

Bistrihution, Sandakphu, Darjihng Dist., E. Himalayas. 


8. Plutellus singhalensis {M%ch). 

1897. Me^ascohdea ainghalenauy Michaelsen, Mt. Mua. Hamburg, 
XIV, p 174 

1900. Blvtellua amghaUnava^ Michaelsen, Tier, x, p. 105. 

Length ca. 65 mm. ; diameter 0 8--l'2 mm. Segments 87-108. 
Colour an indefinite equable grey. Proatoraium epilobous 
Set® widely pau'ed ; a6=5c=CG?=^ , cZrf rather less than 

4 circumference; setm ornamented with several deep scars, of 
which the pioximal border is sharp and concave, but the distal 
border not definite First dorsal pore m 5/6. Nephvidiopores 
between the lines of c and cf, not regularly in the same line. 
Ohtellum ring-shaped, ^xiii or xiv to xvn (=4 to 4|) Male pores 
between the lines a and 5, on small round pupilloe Female pores 
paired, in front of setss a. Spermathecol pores two pairs, in 7/8 
and 8/9, in line with 6 Copiilatory papillso, small, in 17/18 and 
18/19, or anteriorly and posteriorly on xviii, in line with a and 
also midventral, often some or all absent, a maximum of six may 
be present. 

No septa specially thickened. Gizzard small, in v, not sharply 
set off, in comparison with other forms appears vestigial; no 
calciferous glands. Intestine begins in xviii or xix, ? lateral 
glands at beginning of intestine. Hearts in x and xi. Nephridia 
with bladder-Iike^peritoneal cells. Two pairs of testis sacs m x and 
xi, meeting ventrally. Lobular seminal vesicles in ix, x (?), xi, 
and XU. Prostates thickly tubular, glandular port coiled and 
adherent, with warty surface; duct shorter, thmner, Sperma- 
thecal ampulla irregularly sac-like; duct long and thin, in broad 
apposed curves , diverticulum thicldy pear-shaped, entering ectal 
end of duct. Penial setae 0*6 mm. long, with a maximum thickness 
of 6 /a; slightly and irregularly bent, with sharp straight tip, and 
a few broad closely apposed teeth at the distal end. 

RemarTcs. The species is peculiar in possessing testis sacs. 

D^tribntion, Nuwara Ehya, Ceylon, 
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Plutellus timidns Qogn, 

1911. PlatGllas iimxdm^ Oogiietti, Ann Mag. N II (8) vii, p. 497, 
pi xiii, tig. 4. 

Length 30-48 mm. ; diameter ca. 1 mm. Segments 116-119. 
dolour violaceous grey, clitellum violaceous brown Prostomiuru 
sninll, epilobous Body sliglitl 3 r compressed behind clitellum, 
•except the tail. Dorsal pores from lJ/12 (? from 10/11) Neph- 
ridiopores, in front of clitellum at least, nearly in liue with 
About segment x 5c=cd, cd somewhat 

smaller than c?tZ, winch is a little laiger than ^ circumference, 
at middle of bodv rt«=lffl6, ah^^hc, dds=cd; at 

the tail aa=:ah=:^bc=cd=dcL Clitellum xiv-xvii (=4), ring- 
shaped Male pores on small papillae, “about equally distant 
from the two bundles of setae/' Female pores internal to and 
an front of a, in n small transversely oval area. Spermathecal 
pores one pair on vui, in the setal zone, between the hues of 
i and 0 A pair of papill© on xix, ]usb lateral to 6, prolonged 
obliquely forwards to join the porophores. 

Septum 5/6 tlie first, very thin; 7/8-12/13 thickened. Q-izzard 
in V, not very strong. Testes and funnels free in x and xi^ 
Sperm-sacs small and giape-like, m xii. Prostates in xviii with 
their enlal euds m xix; muscular duct a little coiled. !N'o penial 
setflB Spermathecm one pair m viii consistmg only of a long 
pear-shaped ampulla. 

UemarliS, Distinguished by only one pair of spermathecsB. 
Sometlnng has gone wrong with the onginal account of the setal 
relations— ofZ and dd cannot stand to one another os stated; but I 
•cannot suggest wliat correction should be made. 

Distribution. Muvattupuzba, 170 km. N N.E, of Trivandrum, 
S. India. 


2. Genus FONTODltlLTJS E. Ferr, 

1900. PontodnltiSf Miohaelsen, Tier, x, p 179, 

1909. Fontotb'ilnSj Michaelsen, Mt, Mus. Hamburg, xxvu, p. 88. 

1922, FlutcUus (J^ontod) ilus)^ Michaelsen, Capita Zool i, 3, p 22. 

SetsB eight per segment. Male pores paired. Female pores 
paired. Spei mathecal pores two or four pairs, the last in 8/9. 
Gizzard vestigial or absent. Purely meganephridial, nephridia 
wanting m front of the clitellar region. Two pairs free testes and 
funnels. Prostates tubular, with simple unbranebed canal. 

Distribution, The genus is found chiefly on the shore, and is 
very widely distributed, especially over the islands of the 
B Hemisphere, the shares of S. Asia, and the islands aud coasts 
of N. Amenca. There is one lacustrine sp-cies, P, lacustris 
i(Benhaiii) in New Zealand, and one terrestrial species, P. agnesco 
Steph from Ceylon, 

Michaelsen, in a recent publication (131), ranks FontodHlus as a 
«ubgenns of PluUllus, 

m-2 
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A thorough revision oF the genua is to be fouud in Michaelaen's 
paper of 1909 Apai-t from F, lacustris (which, according to 
MichaelaeD, may not be a true Pontodnlus) the then known forms 
belonging to the genus may be arranged m three species according 
to the characters ot the prostates : (1) P. h&i'mudensis — prostates 
with a large, dehnitely marked off spindle-shaped muscular duct ; 
(2) P. htorahs — with small, sharply marked off muscular duct 
equally thick thioughout; (3) P. matsitsJiimensis — with very small, 
almost vestigial, cone-shaped muscular duct, not definitely marked 
off. Within these species there are various forms, concerning the 
systematic value of which there may be differences of opinion, 
Michaelsen calls them forms” P he^i'mudemis includes Zrtcc«- 
d/ivensiSj epUippigtr^ arena, znsulcn'is, micfiaelsmi, and liesp&i'iduni 
Michaelsen speaks ot the generic affinities of P. lacvsivis^ from 
fresh water in New Zealand, as not being beyond doubt. It was 
first described by Benham as a Plidellus ; but according to the^ 
generic definitions it clearly belongs to Pontodnlus ; moreover, it 
has two pecuhanties, also possessed by Poniodnlns, which would' 
hardly have arisen twice in association — sculptured aetoe (orna- 
mented with a number of extremely fine crescent-shaped marks- 
near the distal extremity), and the absence of nephridia from 
the anterior segments. 

The habitat (one species littoral and one terrestrial), and the 
characteristic male field of P. hemiudenm, will at once diatinguisli 
between the two Indian species. 

1. PontodriluB bermudensis Bedd. 

1897 Pontodnlus i^iaxtlana, Michaelsen, Mt. Mus. Hamburg, xi\v 
p. 173 

1900. Pontodnlus ephippigei +P areivB-^Pnnsularia-^-P michael’^ 
aem -j- P. hesp&tndum, Michaelsen, Tier, x, pp. 180, 181, 
182. 

1903. Pontodnlus laccadivensis, Beddard, Fauna Laccad Archip. i, 
p 874 

1914 Pontodnhis epMppiger, Stephenson, Bee. lud Mus. x, p. 266. 

1916. Pontodnlus bermudensis f. ephvjppigefi', Stephenson, Mem Ind. 
Mus. v, p 146. 

1916 Pontodnlus bermudensis f. ephipprger, Stephenson, Mem. Ind. 

Mus VI, p 61. 

1010 Pontodnlus beimuderms f. ephipptger, Stephenson, Bee, Ind. 
Mus. xii, p. 811 

1917 Pontodnlus bermudensis f. ephvppiger, Stephenson, Ileo, Ind. 

Mus. xni, p 376. 

1920. Pontodnlus oerrnudensis f ephippiger, Stephenson, Mem. Ind. 
Mus. vii, p. 202, 


1909. Pontodrilus bermudensis f. typica^ Michaelsen, Mt. Mus. 
Hamburg, xxvu, p. 84. 

Length 32-66 mm.; maximum diameter 2-2sJ mm. Colour 
light giey, or olive-green ; bright pink in life. Segments 106-108. 
Prostomiuni slightly epilohous. No dorsal pores. Lateral Betse- 
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not paired ; aa, and cd all equal in front of clitellum, and 
equal to , behind the clitellum fla = ccZ=or is slightly 

greater than bc=^2al, dd=i2cd throughout the body. Clitel- 
lum saddle-shaped, ^xin-xvii ( = 4^), the ventral region forma a 
broad groove, at tlie ventrolateral margins ot xviii and extending 
on to the adjacent parts of xvii and xix are a pair of very 
prominent "white and rounded longitudinal ridges, internal to 
each ridge is a narrow deep depression, a gioove parallel to 
the ridge. Male pores on small pap ill© in line with &, on the 
inner wall ot the groove just described. Female pores as white 
points anterior to the setal zone and mtermil to a. Spermathecol 
pores two pairs, on small white papill©, in 7/8 and 8/9, in line 
with 6. G-euital inarlnngs variable; a transversely oval papilla 
which may have a sucker-like depression in its centre is generally 
present in 19/20 ; a similar low flat papilla is ntteii present in 
12/13, an ill-definecl papilla is occasionally present in 13/14. 

Septa increase in thickness from G/7 to 9/10, continue thick to 
11/12, 12/13 thinner again. No gizzard, intestine begins in xv. 
Last heart in xni. Nephiidia absent from the first 12 segments. 
Testes and funnels free, in x and xi. Seminul vesicles grape-like, 
in XI and xii. Prostates of moderate size, shghtlv coiled, in xviii 
and xvii; duct runs backward and outward, on the inner side of 
the glandular portion, is only slightly curved, and of about the 
same diameter throughout, rather shorter than the gland, strong 
and very muscular. Speimathecal ampulla variable m shape, 
elongated to subspheiical ; duct of modeiate width, shorter than 
tlie ampulla ; diverticulum implanted into body-wall near terimna- 
tion of duct, tubular, about as long as the mam part of the 
apparatus, not or only slightly swollen at its ental end. No 
pemal set©. 

Bemarlcs, The above describes the "W’orm as it has been found on 
the shores of India. It is, however, a variable species, and the 
following points ore brought out by Michoelsen in his discussion 
of the synonymy. 

The set© are typically ornamented, the markings consisting of 
“ scars,” % 6 , depressions with steeper proximal border which is 
denticulated in varying degrees; the depth and so the coiispicuous- 
neas of the scars may vary; sometimes they may seem to bo 
jdiuost worn away. I did not notice any such markings on the 
set© I examined — either the examination was not sufficiently 
minute, or they were worn away altogether on those particular 
set©. 

Often the only genital papilla is that on 19/20 ; that on 12/13 
is perhaps the next in constancy; they are also recorded on 11/12, 
and on 14/16-16/17. The papilla on 13/14 which I founa on 
some examples does not seem to have been recorded elsewhere. 
When papiU© are absent altogether it may probably be due to 
mmatunty. 

The depression of the male field, and the lateral walls, vary in 



182 


UEGASOOLEOIDJE. 


distinctness. As will le seen, I have not found the prostatio 
duct distinctly spindle-shaped, though this forms part of Michael- 
sen’s diagnosis of the species. 

In Eosa’s originals of P. and in specimens dcscrihed 

under this name by Michaelseii, sperinathecal divert icula were 
absent; this Michaelsen now ascribes to the iminaturity of 
the specimens in both cases, and therefore unites P insnlari?^ 
with the present species. There were, howevei, in iho original 
specimens of P viisulmis other peculiarities — the iniiscular coat of 
the oaaophagiis was thickened in segment vii, the prostatic duct 
was considerably curved, and the setal relations were flomewhat 
different (setas not paired, the intervalH from one to the next 
successively increasing, cld is not large, scarcely twice fc?, and the 
set© d are thei'efore dorsally situated; aa — 2ah\ in the hindmost 
segments the regular arrangement of the aelco is cllsturbeil). 
Eosa’s specimens came from the Aru Islands, Michaelsen’s were 
found in Schmaida’s collection and were taken at Belligamme, 
Ceylon 

P laccadiveyms, also merged in the present species by Michaelsen, 
and found both in the Laccadives and Maldives, is described as 
bemg characterized by papillsB in front of the clitelliiin (this is 
now known not to be a distinction fiom hejifiiudensis), by tiaving 
a feeble but recognizable gizzard in vii (compare the specimens 
described as P. inmlans)^ and as having the prostatic duct long 
and curved The papilla on the anterior part of xiv is less convex 
than the one on 12/13, and is said by Michaelsen to be the female 
field surrounding the female pores. 

Bistrihidwn. Littoral, Clulka Lake, E Coast (in damp mud 
under stones at edge of lake; in wet sand or sand mixed with 
mud both in the main area and in the outer cliannel of tlio lake, 
the water being either fresh, brackish, or as salt as that of the Bay 
of Bengal); under stones on the shore in Morrnugao Bay near 
Goa; Eunur backwater, near Madras (m wot sand where the 
water was slightly brackish), Pam ban, Malabar Coast (in a rotten 
pahn-tree lying m the watei), Bombay; Belligamme, Ceylon; 
Laccadives and Maldives. It is widely distributed throughout 
the tropics and warmer coasts of both heinispheros ; the form 
descnbed as P qiiJnjppxgefi^ which the Indian specimens resemble 
most closely, has been recorded from the Cape Verde Islands, 
Portuguese W. Africa, N.E. Madagascoi’, Christmas Island, W. 
Austraha, Celebes, and Hawnii ; the form described as P, inmlavis 
was recorded from the Ai‘u Islands. 

2. Fontodrilus agnesss BUpK 

1915. Pontodvilus ctgnesoif Stephenson, Mem. Ind. Mus. vi, p. 61. 

Length 6r5 mm.; average diameter 1 mm. Segments 116. 
Colour dark brown Prostomium prolobous, only slightly delimited 
from the first segment. Setae a and h absent on xviii ; aao=2 afi ; 
hc=0 i db^cd ; dd = about 3 cd = about -J- circumference, tlie 
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setoB d being thus dorsolateral , dd\B rather gi eater in the anterior 
part of the body than behind. Clitellum lighter than the rest of 
the surface, ;ixiii-xvii or 4xvii (=4 or 4|) , the midveutral region 
]S grooved m this part of "the body. Male pores on small papillae 
between tlie lines a and h Female poies paired, m the setal zone. 
8permathecal pores minute, lu 7/8 and 8/9, in h. 

Septa 9/10-11/12 modeiately thickened; 7/8 and 8/9, and also 
12/13 slightly thickened (Esophagus dilated in v, but the 
walls not thickened, and there is no gizzard. No calciferous 
glands. Last heart in xii Nephridia begin in xii or xm. Testes- 
free in x aud xi. Seminal vesicles in ix and xii. Prostates- 
moderate in size, confined to xvin, the coils closely pressed 
together so that the organ resembles a lobed Pheretima-prostate 
duct at first tlun-walled and winding, stouter and more muscular 
near its termination. Spermathecal ainpullie ovoid or sub- 
sphencal , duct stout, narrowing towards its teiiniuation, not 
sharply demarcated from the ampulla, about halt* as long as the 
ampulla; diverticulum single, from middle of duct, spindle- or 
club-shaped, reaching upwards to about half height of ampulla. 

R&niarlcs This is the only terrestrial species of the genus, and 
may perhaps represent the terrestrial ancestor fiom which the 
littoral species have descended. 

Distrihut%<m Horton Plains and Elk Plains, Ceylon. 


3. Genus WOODWARDIA M%ch 

1907. Woodwardia^ Michaelson, Fauna S.W. Austral, i, p. 163. 

1916. Woodwaidia, Michaelsen, Mjoberg’a Austral Exp. pp. 66,. 

69, 66. 

Setm eight per segment. One gizzard in v or a neighbounng 
segment Purely ineganephi id ial. Prostates with branched canal 
system in the glandular part. 

Dtsiribution (Cliarfc IL). W. Akyab Dist , Lower Burma, Ceylon^ 
Coohiu {State, S. India. The genus is also found m Australia, and 
m Java. 

The genus was instituted by Michaelsen in 1907 for several 
species previously included in Pliitellus and Alegciscohdea, charac* 
terized by the above combination of anatomical features. Since 
it is now recognized that the “ Pheretima-prostate may have 
arisen more than once, there is no difficult) in deriving the genus 
directly from Vlutellus^ from which it differs only in the character 
of the prostates. This, I think, is very much to he preferred to 
klichaelsen’s alternative — that it may be descended from Notoscolea; 
by a retrogression of the microuephridial into the ongina]l 
meganephridial condition (Michaelsen, 83 «, p. 69). I am doubtful 
of the possibility of a reversal of the evolutionary process such as 
would lead to the restoration of a meganephridium on each side,, 
when once the micronephridial condition has been established.. 
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Miehaelsen, however, would also consider as possible a descent of 
Woodiowidia from Diporochceta^ in the course of which the 
porichcetine arrangement of the eetsB would have given place to 
the luinbncine (it , p. 55). 

I have included in the genus two species — Megascohdts Jtastaius 
and NotQscohx sarasinoi^um — which I believe to be meganephndial, 
instead of micronephridial (or mixed mega- and micronephridiol), 
as they were oiiginally described In Mtgascolides liastatiis Steph. 
the nephridia m the anterior pait of the body are a pair of tufts 
in. each segment, each tuft with a single narrow duct ; in the 
hinder region of the body the tuft is 3 oined to a nephridial loop 
which stretches upwards on the body-wall. In Notoaooleiv 
mrcimiorum (Mich ) compact tufts are present throughout the 
body, one pair in each segment, attached to the bod 3 "-wall m the 
line of setaa c; no other nephridia are mentioned at all. 

These tufted nephridia are well kuown to all students of the 
Megascolecidae ; they occur in a large number of genera in the 
region of the pharynx, gizzard, and oesophagus, and often in 
worms which in the rest of the body are typically micronephridial. 
They have always hitherto, I think, been considered as aggregations 
of micronephndia. I believe, however, that tliey are more 
correctly to he interpreted as meganeplindia, and that consequently 
such species as the two just mentioned, 'where there are no 
scattered nephridia at all, must be removed from the nncro- 
nephridial genera in which they have hitherto been placed. 

The development of the tufted tvpe of nephridia has been 
described by Bourne (27) and by Bahl (106). Accoiding to 
Bourne they arise as pan ed structures, each consisting of a preseptal 
funnel, a neck, and a postseptal glandular loop aud excretory duct; 
from a portion of the loop a number of outgrowths develop, into 
which the cauals extend in a very complicated manner ; and this 
hunch of outgrowths, the tuft, ultimately constitutes by far the 
largest portion of the neplmdiiim. In meganephriclia of the 
ordinary form these outgrowths are not produced ; tlie nephridia 
therefore retain the form of a loop 

Ifc is, I think, obvious that in the tufted form of tlie nephridia 
the essential character of micronephridia — the breaking up into 
separate organs— never develops ; the tuft is an appendage of the 
looped meganephndium which by its great development, along 
with the regression of the loop, comes to overshadow the latter 
altogether. 

The anatomy of the tufted nephridia of the pharyngeal region 
of Fke7'ettma postkuma has lately been described by Buhl (90), 
who apparently, like other students of the Oligoohasta, regards 
the tufts as aggregates of microuephridia. The individual tubules 
of the tufts possess no funnels ; and each tuft dischoi'ges by a 
single duct (m tbia case into the pharyngeal cavity), This 
S' branched single organ rather than an aggregate of 
separate organs ; and this interpretation is confirmed by the same 
author’s account of their development (106), which is similar to 
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that given by Bourne, Bahl finds that m Fheretima the tufts 
make their appearance as small club-shaped solid iiiasaea, produced 
into strings of cells leading to the pharynx ; the strings o£ cells 
become canali/ed and form the duct, “secondary pharyngeal 
nephridia” (i.e , the individual components ot the tutt) develop 
as buds on the nepbndial ends of the pharyngeal ducts, the buds 
becoming “fully formed nephridia,” and tbeir ducts remaming 
continuous with the primary pharyngeal duct. Thus the original 
single iiephndiuin never breaks up , the primary duct remains ; 
the continuity ot the organ persists , the components liave 
neither morphological nor physiological independence, there is 
one organ from beginning to end — a meganephridium of a 
peculiarly modified form. 

lu Notoacolex sarasino'i^f.m there appear to be no other nephiidia 
than the tufts, and I therefore regard this species as megaue- 
phridial, — i e , as f\.Woocliuardia , the great similarity of this species 
to Woodwaidia iizeli is a confirmatory argument for my view of its 
position. In Mecjascohdes Imatatus it appears that the loop from 
which the tuft arises as an outgrowth lias not regressed in the 
manner described by Bourne, and we liave therefore the tuft 
along with a megiinephridial loop of something like the ordinary 
form. It IS possible that other species also ought to he included 
111 Woodwanlia^ but we are probably not in all cases in possession 
of the necessary data ; tufted nepbridia may merely have been 
described as nnorunephridia. 

Key to the Indian Bjpecnes of Woodwardia. 

1. No penial settB . . . TT hurhilli, 

Pexual setm present ... 2 

2. Metandric*; no genital papillm .... . . . W, haatata. 

Holandric , genital papilloa present . . 3 

3. Oopulatory papillae one pair on xvii .... W vzeli, 
Oopulatory papillee mediflji on 19/20, 20/21, and 

sometimeB2l/22 W 8aiasino}*unu 

1 . Woodwardia hurkilli Midi, 

1907. Woodwardia hnrhlhj Michaelsen, Mt. Mua. Hamburg, icxiv, 
p. 152, text-fig. 5. 

1900, Woodwardia burhtllity Michaelsen, Mem, Ind, Mus. i, p, 162, 
pi, xiii, fig. G. 

Length 50 mm.; average diameter 1 mm. Segments 126. 
Unpigmented; rosy in life. Proatomium prolobous. Setos 
moaerately large, not very closely paired ; aaB=2ah = ^bc=2odi 
ddvs^ circumference. Clitellum ring-shaped, xiv-xvii ( = 4). 
Male pores just medial from the hne of b, on papillsD which have 
a semicircular outline in fiont, but are inch&tmctly defined 
behind, A narrow but distinct furrow, convex towards the 
middle line, is prolonged backwards from each pore on to segment 

* Holandric, with two pairs of testes, in segments xand xi ; metandrio,witb 
the posterior pair of testes only, in segment xi. 
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XIX (pseudo-spermatic groove). Eemale pores medial from a and. 
in front of the setal zone, on a common, almost linear, transverse 
aiea, which extends outwaid beyond a on each side. Sperma- 
thecal pores two pairs, in 7/8 and 8/9, somewhat lateral fiom 
the ventral setts of vni and ix seem to be wanting (? changed 
into copulatoiy setBB and fallen out in copulation). 

Septa 7/8-16/16 some’what thickened, especially the middle 
ones, 10/11 and ll/ll\ Gizzard stout, in vii Oesophagus 
widened in ix-xii, with the structure of calciterous glands, but 
not set off fiom the tube. Intestine with simple typhlosole., 
Meganephiic, the nephndia rather small. Two pairs testes and 
iunnels free in x and xi. Seminal vesicles small, one pair, m xiu 
Prostates with an oblong densely grape-1 ike glandular part, and 
lamly long somewhat coiled duct , vas deferens enters ental end 
of duct Sperniathecal ampulla large, irregularly pear-shaped , 
duct very short and narrow, almost hidden in body-wall ; diverti- 
culum club-shaped, somewhat shorter than ampulla, into the 
narrowed ectal end of which it opens. No penial setm. 

Jkstnhution, Buthidaung, W. Akyab Diet , Lower Burma 

2. Woodwardia hastata {Steplu). 

1916, MeyascoMea haatatuSf Stephenson, Mem. Ind Mus. vi, p. 63,. 
pi. viij hg. 9 

Length and diameter variable, of mature specimens, length 
55-175 mm-, diameter mm Colour grey. Segments 216. 

Prostomium small, epilobous i Dorsal pores from 10/11. Setce 
paired, the lateral rather widely , the setee of the first 20 segments 
smaller than those behind, act=2-3ah, 6c=l^-2«6, ctZ=about 

I I ; near the liinder end the lateral setsB are no longer paired^ 

6c being equal to ctZ ; circumference Olitellum apparently 

;Jiiv-xyii (=3jJ) Mole pores on small circular papillce between 
the lines of a and h, Pemale pores paired, between and in front 
of a. Spermathecal pores small, lu 7/8 and 8/9, in a. 

Septa 7/8-11/12 moderately thickened, 6/7 and 12/18 slightly.. 
Gizzard well developed, barrel-shaped, m vi. No calciferous 
glands, though the oesojihagus is vascular and segmeutally bulged 

III xiu-xvi. lutesliue begins in xix Last heart in xiii. Nephndia 
in anterior part of body as bush-hke tufts on each side of each 
segment, attached to parietes by a stalk ; none elsewhere in the 
segment. In the posterior segments these tufts are still present^ 
and in addition there is a relatnely large loop intimately couiieoted 
at its lower end with tlie tuft and extending doisalwards nearly 
to the middle line. Testes and funnels fi‘ee in xi. ISeminal 
vesicles one pair, in xii, small and grape-hke. Prostate elongated 
and tongue-shaped, straight aud rather flattened, with smooth 
borders, or the glandular part coiled; duct short and cylindrical. 
Spermathecal ampulla elongated, cylindrical, bent on itself; duct 
practically absent ; diverticulum single, arising from base of main 
pouch where it joins the body-wall, cylindrical, two-thirds os long 
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and two- thirds as wide as ampulla. Penial setss (text-fig 63) 
3-3-5 mm. long, sac extends back to xxii; 16 fi thick in middle, 
straight for the greater part of their length, bowed distally, and 



pig. 63 — Woodwardia lia&taius (Stepb ) , penial seta , a, diatal 
portion, X 00 ; 6, extreme end, X oa. 000. 

sinuous at the end; the tip presents the appearance of a web 
stretched across a bifid termination; numerous fine triangular 
sculptuiings irregulai’ly arranged over the distal portion except 
the extreme tip. 

JRemarJcs, I investigated the prostate microscopically, and found 
besides the main duct m the centre of the mass other smaller 
ducts ]oming it; though externally of the tongue-shaped variety 
the glands are thus to some extent branched in structure. 

The species is metandric. 

Por a discussion of the significance of the nephridial condition 
see the Introduction to the genus. 

DistnhuHon. Parambiliulam, Cochin State, S India. 
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3. Woodwardia sarasiiiormn {MicK). 

1897. Ci'yptodrilus saicmivomm^ Miohaelsen, Mt. Miis. Hamburg, 
XIV, p. 177, text-figB 14, 16 

19(X). Notoscolex aavcmnonimy MichaelseD, Tier x, p 192. 

Length 3 20 inin , diameter l|-2 inm. Segments 134; lii-vi 
biannular, subsequent segments triannular. Prostomium epilobous 
I, tongue open behind. Colour an indefinite grey. First dorsal 
pore at groove 9/10 Setae ornamented with numerous fine- 
toothed tiansverse lines ; enlarged at the ends of the body, and 
•set widely apart ; setal intervals not of very different extent — he 
greater than ccZ, cd greater than a«=lJ-2«&, del less than 
I ciicu inference; in the middle part of the body the setae of a pair 
nithei closer together than at the ends. Glitellum swollen, ring- 
shaped, xiv-xvii (=4), sharply defined, with a longitudinal median 
ventral groove, Male pores on small papillae in line with h ; a 
■depression in front of each, the depressions sui rounded by a 
common wall, which fuses behind with the male papillae. Female 
pores internal to «, m front of setal zone. Spermathecal pores in 
7/8 and 8/9, in c. Oopulatory cushions midventral, flat, eucker- 
like, on 19/20, 20/21, and often 21/22; the two anterior rather 
larger than the last, meeting each other, and laterally reaching 
almost to c. 

Septa 6/7-13/14 thickened, the middle ones of the series most 
80 . A strong barrel-shaped gizzard in vi; no caJeiferous glands. 
Last heai’ts in xui. Micronephridia aggiegated on each side of 
the middle line into compact tufts, attached to the body-wall in 
line with 0 . Testes and funnels free, in x and xi Seminal 
vesicles racemose, two pairs, m xi aud xii. Prostates racemose, 
extending over three segments. Sperm athecro with club-shaped 
diverticulum, as long as the duct, into the ental end of which it 
discharges. Penial setoa 1*3 mm long, 30 in maximum thick- 
ness, slightly curved distally, pointed, style-like, with many circlets 
of long, slender, not very doaely applied teeth. 

Beniarls. There is a distinct resemblance to IK zizehy from the 
same locality. 

Disirtbuiton, Ceylon (probably Peradeniya) 

4. Woodwardia nzeh (Mich ) 

1908. Plutellua \mlxj Michaelseu, Jb. hohm. Ges. xb p> 4, text- 
figs A-0. 

1904, Plufellua vzsli, Miehaelsen, Mt. Mua. Hamburg, xxi, p. 127, 

1910. Woodmaidxa uzeli, Miehaelsen, Abh. Ver. Hamburg, xix, 
p. 67. 

1916 WoodwcfU'dxa uzehy Miehaelsen, Mjoberg’s Austral. Exp. 
p. 46. 

Length 30-40 mm. , diameter 1-lJ mm. Segments 96r-112 ; 
more or less distinctly multianuular (3-6 annuli). Unpigmenbed. 
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Proatomiuin minute, epilobous tongue not closed behind. 
Dorsal poies trom 9/10 or 10/11. Sef£B somewhat larger at 
hinder end, widely paired, especially the lateral; aa^hc>cd>ahy 
but all nearly equal, a6=ca cld anteriorly circum- 

ference or little less, at hinder end=f circumference; setee c 
and d irregular m the last 10-20 segments. Clitellum nng-ahaped^ 
though thinner ventrally, xiv-Jxvu ( = 3|), Male pores in line 
with 6, on ciicular papiUro which take up neaily the whole length 
of xviii. Pemale pores paired Speimathecal pores two pairs,, 
dose behind 7/8 and 8/9, above 6, nearer h than c. Copulatory 
papilla one pair, in h, posteriorly on xvii, transversely oval in 
shape. 

No septa notably thickened. A large barrel-shaped gizzard m 
VI (?). No calciferous glands. Intestine begins in xix. Testes 
and funnels fiee in x and xi. Seminal vesicles compressed 
racemose, in xi and xii. Prostates confined to xvm, glandular part 
of an elongated heart-shape, small, much cut up ; duct emerges 
from tlie basal cleft between two rounded lobes ; duct only slightly 
curved, somewhat thinner at both ends Two penial setal sacs on 
each side. Spermathecro thickly pear-shaped; duct not marked 
off, as long as the ampulla, narrowing towards the ectal end,, 
diverticulum single, small, pear-shaped, as long as duct, 
attached to ental portion of duct. Penial setm fine, ca. 1 mm. 
long, 7 /a thick in middle, switch-like, undulating in its distal 
third, each small convexity constituted by a scale-like tooth, 
which IS depressed within a scar-like hollow, tip simple-pointed. 

lUmarhs, The interval dd at the hinder end of the body is 
given in the original both as two-thirds and as one-third of the 
circumference. 

Distnhution, Peradeniya and Avissavela, Oeylon. 


4. Genus OOIOlEODEILUS Stepk, 

1915. Comai od) ilm^ Stephenson, Mem. Ind. Mus. vi, p G9. 

Setm eight per segment. Spermathecal pores in a siugle senes, 
median. A somewhat vestigial gizzard in v. Micronephridia m the 
anterior part of the body, as far as segment xii; behind this 
meganepliridia only. Testes and funnels free in x and xi. Pros- 
tates a compact glandular mass, not tubular. 

BistAhutioii. Cochin State. The genua is not known outside 
India. 

I have discussed the derivation of the genus in my paper of 
1916 ( 80 ), and concluded that it is probably to be derived from 
Woodvoardm, by degeneration of the gizzard and breaking up of 
the nephridia in front of the clitellum. The single senes of 
spermathecSB may not be a generic character; Michaelsen no. 
longer recognizes it as such in FkioherodTilus (o/. p. 170 ant.). 
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1. ComarodriluB gravelyi Bi&pli. 

1915 Co^miodnlua gravelyi^ Stepheuson, Mem. lud. Mus. vi, 
p. 09; pi vii, fig IS 

Length 92 mm., average diameter 1 mra., maximum 1| mm. 
A long thin worm, constricted at the clitelliim. Segments 135 
Oolour grey. Prostomium ? First dorsal pore in 0/7. Ventral 
setflB paired, but not the lateral; in front of clitellum aa^2ah 
approximately, c being about the lateral line oE the body and d 
much above this level, lo being less than od, and cd less than dd ; 
in the middle and hinder parts o£ the body the selto d are much 
closer together, not far from the raid-dorsal lino, dd being 
obviously less than cd, Clitellum xiv-xvii ( = 4) Male pores 
on small conical papillae which touch each other in the middle 
line ; in front and behind each is a semicircular depression with 
defined margins, the concavities of the depressions facing each 
other. Female pores? Spermathecal pores inid-i entral, in 7/8 
tmd 8/9. 

Septa 7/8-9/10 considerably thickened, 6/6, 6/7, and 10/11 
somewhat so, A somewhat vestigial gizzard in v, folded on 
itself. No calcifeious glands. Micronephridia m the anterior 
part of the body, as far back as xii; behind tins only a pair 
•of ineganephndia per segment Funnels free in x and xi. 
Seminal vesicles two pairs, lobed, in xi and xii. Prostate a 
compact glandular mass confined to xviii; duct strongly muscular, 
contorted in its first part, straight m its last portion. Sperma- 
thecffi single in each segment (viii and ix); ampulla ovoid to 
spherical; duct thiclr, m length equal to the ampulla; a small 
diverticulum given off from the duct near its junction with the 
body-wall. No penial setss. 

Eermrlcs. In the specimen examined the two spermathecal 
ducts were placed on opposite sides of the nerve cord — the 
anterior one on the left, the posterior on the right. 

Distribution, Trichur, Oochin State, S. India. 

6. Genus SPENCEBIELLA Mi^i, 

1907. SpenoemUaj Michaelsen, Fauna S.W. Austral, p. 163. 

Setae numerous (more than eight per segment). Spermathecal 
pores 1-3 pairs. One gizzard in segment v. Micronephridial. 
Prostates tubular, with simple unbranohed canal. 

DiBtnhution, Palni Hills, S. India. Outside India in Victoria, 
Austraha. 

The genus was instituted by Michaelsen in 1007 to receive 
worms with the above characters, previously included in Diporo- 
clicsta. It can be derived either from Megascolides by a change 
from the lumbricine to the penohsBtine arrangement of set® along 
with a further breaking up of the nephridia, or from Dyporodicsla 
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t )7 the breaking up of the meganephridia merely. In 1907 
Miclmelaeu thought the latter moie likely, in 1916 (83 cf, p. 60) 
he hesitated between deriving it from Megascohcles lu the wav 
^iist mentioned and seeking its origin in Megascolecc. In this 
latter case it would be necessary to suppose that tliere had been a 
regression of the Pheretima-prostatea to the tubular form. 

I am strongly opposed to this latter method of deriving genera 
by retracing evolutionary steps. The becoming vestigial of oigans 
is of course a well-recognized occurrence, and does not involve 
the passage backwiU’da through the successive steps of morpho- 
logical evolution. But this is a different matter , such a 
derivation as this suggested by Michaelsen postulates the restitu- 
tion of the steps themselves along witli tlieir former modes of 
functioning. 

The genus is quite a small one, having one species only in the 
Indian region and two in Australia (Victoria) It is possible 
that the Indian species has been evolved independently of the 
Australian. 

1. SpenceneUa duodecimalis Mich. 

1907. Spe^wei lella ditodeoinialtSj Michaelaeu, Mt, Mus Hamburg, 

XIV, p 162. 

1009. Spencei'^ella duodecimalis j Michaelsen, Mem lud. Mus. i, 
p 161, pi. xiii, tig 10. 

1910 Siiencenella duodecimaliSf Michaelsen, Mjoherg’s Austral. 
Evp. p 62. 

Length 32--40 mm, , maximum diameter 2-2^ mm. Segments 
•94-109 Colour reddish grey anteriorly, yellowish or brownish 
behind. Piostomium epilobons j, tongue open beliind. First 
dorsal pore at 6/6. Setsa rather large at ends of body, moderately 
large in the iniadle part, in anterior half 12 per segment, in front 
'of the clitellum arranged m distinct pairs, distances between the 
pairs a little less than the middorsal and midventral intervals ; 
behind the clitellum the pairing ceases , and behind segments xlv 
to 1 the arrangement becomes irregular, and the number per seg- 
ment increases to 16 or 17. Clitelluin ring-shaped, occupying 
|xiii-fxvii (=4^). Male pores on circular papillae just medial 
from the line of 6. Speriuathecnl pores one pair, in 7/8, just 
lateral from the line of 6, 

Septa 7/8-12/13 somewhat thickened. A large gizzard in vii 
'(or ? somewhat in front of this). Oalciferous glnnd-like swellings 
of the oesophagus ui xiii and xiv, but not stallced or set off, their 
lumen continuous with that of the oesophagus. Intestine begins 
in xvi ; no typhlosole. Last hearts in xii. Micronephno ; in the 
posterior segments several nephridia in each segment appear to be 
fai'ger than the rest, Funnels free in x and xi. Seminal vesicles 
two pairs, in xi and xii, broad, grape-like. Prostates with thick 
and very long glandular part, extending through about 12 seg- 
tneuts, from xxiii to xxiiv, irregularly winding, the bends pressed 
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closely together; no branching of the central canal microscopi- 
cally, duct thin at first, thicker towards termination, relatively 
long (from xxiu to xviii), iri'egularly winding. Spermathecal 



Pig 68 a. — S^enceneUa dwdecvnaii^ Miob, , spermatbeca 
made transparent by acetic acid , X 20. 

ampulla large, sac-hke ; duct short, nairo w and indistinct ; diverti- 
culum thin, tube-like, half as long as mam pouch, rather bent, 
opening into the duct (text-fig. 63 a). No penial setce. 
BiBtnhiiiwn, Kodaikanal, Palni Hills, S. India. 


6. G-enus MEGASCOLIDES McOoy, 

1900. 2Iega8Colide^ (part.)-h3Vi7iflp^n^fl (part )~\-NQtQ8CoUx (pnrt), 
Michaelsen, Tier x, pp. 182, 184, 187 

1904. Megasoolides (part.), JESenbam, P Z. S. 1904, ii, p 367. 

1907. Megascohdes^ Micbaelaen, Fauna S.W. Austral p 161. 

1916. Jlftfjprrtsco/ides, Michaelsen, Mjbberg’s Austral. Exp. p 60. 

SetfiB eight per segment. Spermathecal pores 1-6 pairs, the 
last in 7/8 or 8/9 or on ix. One gizzard in the region of v and vi. 
Micronephridial in the anterior part of the body. Prostates 
tubular, with simple unhranched canal. 

BistnhuUon (Chart II). Cochin State, S. India; Western India j 
Qodaven Dist., B. Coast ; E. Himalayas. Outside India occurs in 
Australia and Tasmania, and has one species in N. America. 

The definition of this genua has given much trouble to previous 
authors. The early history is given by Benhum, 1904. 

In Michaelsen’s definition of 1900, the excretory system is 
said to consist of micronephndia, with, in addition, one pair of 
meganephridia in each oB the hinder segments ; the prostates are 
tubular often racemose) , Michaelsen adds “ perhaps several of 
the species uuder Noioacolex belong here, m which the hinder end 
of the body has not been investigated.’’ The essential difference 
of the genus Trine^hrus was the occurrence of three to five pairs of 
micronephridia regularly m each segment. FoiosoolesB was dis- 
tinguished eibsenti^y by the presence of micronephridia (diffuse 
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nepbndia) throughout the body Thus the nephridia weid the 
chief point ol- distinction between tlie three genera ; the prostates 
in all might be either tubular or racemose (this was queried in the 
case of Megascolides^ v. sup.) 

Beiiham in 1904 doubted whether the nophndia should be used 
to so great au extent in the separation ot genera, and thought 
the prostates would furnish more suitable criteria. He would 
distinguish the tubular prostate from the elongated tongue-shaped 
and from tlie lohed and compact “ Pheretima- prostate ; these 
three, he thought, perhaps iorm a developmental series. He 
established a genus Tolea for forms with (among others less 
luiportant) the following characters — Selre eight, spaced, and 
more or less equidistant. Two pairs of seminal vesicles in ix 
and XII Prostates long, tongue-shaped, lie below the gut, close 
to one another, and extend through several segments. Ho 
penial setm. Micronephric, with meganephndia in the last few 
segments. 

Benham*s suggestion as to the importance of the prostates was 
toJeen up by Michaelseu m 1907 ; he now united under Mega- 
scohdes all the Megnscolecines which possess lumbricme setsB and 
tubular pi estates, and which show any trace of a division of the 
meganephndia up to the complete replacement of mega- by 
micronephridia ; the genus includes both such species of T^n.nepli^'us 
as have tubular proatares, and Beuliam’s genua ToLea (Michaelseu 
considered the “tongue-shaped” prostate to be tubular; though 
Beiiham had examined the microscopical structure in ToLea 
esculenta^ and found that the mam duct received small canalicules 
at intervals). 

lu 1916 Michaelseu made an examination of a large number 
of species of many genera of Megoscolecmae, and found that 
transition forms of the prostate in the senes Plivtellm^Mega- 
scolides^Noioscolecc are numerous ; all stages m the evolution of 
the typical racemose “ Pheretima-prostate ” are actually extant. 
Ho now defines aa JSfotosooleio all species in winch any lateral 
branches at all enter the main central duct, as well as those m 
which the mam duct branches early, and in which therefor© there 
IS no central canal at all within the gland. The prostates are 
now all-important, the nephridia negligible. 

It IS certainly true that the sti’ap-shaped or tongue-shaped 
prostates of ^^Tohea^ and of certain other forms (e.g. Woodioardia 
hastata) are very nearly allied to the “ Pheretima-prostate ” , for 
example, I have described Megascokdes o^ieiU with much lobulated 
prostates (i. e., the Pheretima form), and a variety of the same 
species (var. monorchis) m which the organs have the tongue-shaped 
form. If the jirostates are to be made a chief basis of distinction, 
“ Tohea ” and Megascolides oiieili must go to Notoscolssc, 

The separation of two genera the characters of which merge 
into one another is difficult, and however effected is bound to be 
merely arbitrary ; the difficulty here is increased by the fact that 
microscopic examination by means of serial sections is necessary 

o 
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m Boioe cases before the tubular can be distinguished from the 
branched gland. But, to reduce the ueceasitj for resorting to 
this procedure, it may perhaps be assumed that the flattened 
tongue- shaped glands, especially i£ their borders have any trace 
of lobiug, ^vill have branched ducts; while all glands which are 
definitely cylindrical m shape will quite possibly have simple 
ducts 

But the division of Megascolides and Notoscolcos is unsatisfactory 
in another way. The strap-shaped (tongue-shaped) prostates 
occur both in "New Zealand and in India; there is apparently no 
close relationship between the Indian forms and Benlmiu’s 
“Tokoas,’* and it seems probable that the two groups have arisen 
independently, Michaelsen supposes the “Tokens” to be closely 
related species in a small secluded area which have sprung from a 
common ancestral species. In other words, the forms with inter- 
mediate characters between the typical Megascohdcs and typical 
N’otoscoleo} are not closely i elated among themselves, and hence 
cannot be traced to a common origin. The genus Notoscoles; will 
then be diphyletic at least — perhaps even poly play letic. 

The nephridial conditions m the two genera are interesting, but 
do not help towards a satisfactory division. In Noioscoletc oneih 
there are micronephridia throughout the body, with, in addition, 
meganephndia of considerable size m the hinder segments. In 
N, temnalai there ai*e apparently only micronephridia throughout ; 
this 18 so also m the var karakidanunsis, but there the micro- 
nephndia are few and relatively large The “Tokeaa” have 
raicronephndia throughout the body, and in the last twenty seg- 
ments there is in addition on each side a compact group of 
tubules constituting a meganephridium, with the usual funnel ; a 
similar funnel is present throughout the animal, but in the ontenor 
segments it is unconnected with tlie micronephridia and has no 
external opening. And the species both of MegascoUcUs and 
Notoscol&c described below will furnish numerous examples of 
other arrangements, of varieties of form of both mega- and micro- 
nephridia, and of combmations ol these. Megaacolides-Noioscdleo) 
represents, in fact, a group of forma m which the nephridial system 
and the prostates are so to speak in a fluid condition ; elianges 
are in progress, and m the neplmdia are certainly taking place in 
various ways, and have reached various stages along each of the 
ways ; it is at least probable that the changes in the prostates too 
have been initiated more than once, and here too the various 
species show vanous stages of the change. In these eirciim- 
stanoes the only reason for keeping the two genera distinct must 
be one of convenience. 

That any of these various admixtures of mega- and micro- 
nephridia are reversions from a micronephrio to a partially 
meganephric condition I do not believe; I mean, of course, 
towards a meganephric condition such as that from which the 
evolution may be supposed to have started, i e., an anteseptal 
funnel, followed by a coiled tube with an external opening in the 
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next follow uig seguieut The contrary, however, is the opinion ot 
Michaelseii m regard to the “ TokeasJ’ That nnicrojiephindia 
might aggregate together, forming tufts o£ a si/o comparable to 
that of an ordinury ineganephridmm, seems possible (though the 
actual tufted iiephridia appear to have aiisen otherwise , cf. aniea, 
p. ISd) It IS also conceivable that wlien the micronephridial 
condition has been established a luiniber of the small organa may 
disai>j)ear, and that one of those that are left may increase m size 
so as to resemble a meganephridiuni. But that the original 
inegaiiGphric condition can be restored, or even that the evolu- 
liouary slops Cdii he partially retraced, in a worm which has 
become imcionephric, 1 cannot agree Not only docs Michael sen 
believe this reversion to have taken place in the case ot tlie 
“Toteaa,” hut he tliiuka that it may have taken plate elsewhere 
in the sublaniily indepoudently (compare, on this and simihir 
])oints, the nitioducLious to the genera Woodwavdia and 
ellii^ aiit ). 


Key io the luditDi ^jiecies of the genus MegascoJides 


1. Kpoiiuathecro one pair 

S])Pimalhoca3 two pans , . . . . 

2, Ponial sotce present . . . . . 

Penial setic absent . * . . . 

.‘3. Scmiuiil vehicles in i\ aud > ii , copiilalory organs on 

Ml, XU], X'C . . 

Senniml vesicles iii li., x, and xii , copulatorj'- oigiiua 

on -v jii, xi\, XX . . 

t. No enlcifoi’u us glands. . * 

Oiilcirui'oiis gl iiids in segnieiitH x-xiii 
5. Pomal setie btiyonel-shiiped, tip flattened; last 

heart in xiii 

1‘ennil setio taponng, pointed, last heart lu xii. , . . 


2 

4. 

il/. annandaleL 


M, he) gtheili 

M. pmAlutdu 
M, oochinenav). 
6. 

M pilatHs, 

M, diwihommlia. 


1. IffiegaacoMes annandalei 

1U21 Megasculides iuinandalait atophenson, llec. Ind Alus xxii, 
yi. 757, pi. xxviii, ilg 9, 

Length 05 mm., diaineter 5 mm. Segments 130, secondary 
aiinulal ion from v onwards, triannular or trianniilar with one or 
two moio Hocoudary rings Uupigmented. Prostomium pro- 
lobous , median dorsal groove on segment i. Dorsal pores begin 
from 12/13 Hotco paired; in middle of body «7;=z=] to 
= or slightly less =ccZ, m front of chtelUim ah=ij^ait^^hc 
= slightly loss than erf, rfrf = | circumference. Clibellum 
xiii-xvii t==0)- Male field a transverse depression on xviii, from 
outside h on one side to the same point on the other. Male pores 
as pits in the line 5, with curved grooves in front of and behind 
each, the concavities facing each other. Peinale area transversely 
oval, on xiv, just m fiont of tlie setal zone. Spermathecal pores 
one pair, lu 7/8, in h or between a and 5. 


02 
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Septum 4^5 slightly thickened, 5/6-S/9 considerably, 9/10 and 
10/11 moderately, tlie next two slightly G-izm'd in v; calci- 
t'erous glands in XI and xii, stalked, laniellated mteinall\. Last 
heart in xii, a laige obliquely transverse vessel in xiii paasiiig 
backwards and outwaids from the dorsal vessel. Micro- 
nephridifll , the nephndia behind the clitelliiin in a transverse row 
of about six on each side, the inner two or three smaller lhan the 
rest; tovartls the liinder end seA'^eu or eight on each side, the 
inner three or four smaller, except the mnormoHl of all, which is 
larger and forms a compacb coil. Testes and funiiela Iroe in x 



Eig, ^A.— 'McgascoluleQ amanddlei Steph , spoimatlioca. 

and XI yeminal vesicles in ix and xii, lobecl. Prostates closely 
coiled, tubular; duct narrow, short, bent, slightly shining, bidp:od 
at its ectal end. One pair sperinatbecm (text-fig. (J4), in viii, 
ampulla of inverted pear-shape, annulated : duct short, j to 
^ length of ’impulla, bulged in its upper portion, nairowed ectally, 
with a row of tour or five small seiniiml clmmljora on its inner 
side. Penial setre 0 t)6 mm. long, tapering, slightly bowed, the 
curve more marked towards the distal end, tip slightly hooked 
and rounded, a few very fine transverse markings or slight 
notches a little distance from the tip. 

Distribution. Dowlaishweram, G-odaveri Dist., E. Coast. 

2. Megascolides bergtheili Mich. 

] 907, Megascolides beigflieihy Micliaelson, Mt. IMiis. TIamhurg, xxia'', 
p 160, text-fig. 4. 

1909 Mcgascohdes &ej£rf7iei/i,Michaelseii,Mem. Ind Mas. i, p. 159, 

pi. xiu, fig. 3. 

1910 Megaeoohdesheigtheili^MiQhei^&iif Mjoberg’s Austral. Exp. 

p. 48, 

Length 100-120 mm. : maximum diameter 4^-5 mm. ypginents 
146-176 , secondEiry annulation, up to 5 annuli in preclitellar 
segments, 3 in postclitellar Colour light grey, uiipigraented, 
Proatoinium tanylobous, tongue with parallel sides. Setse rather 
small, the ventral closely paired, the lateral almost separated; 
«a : . 6c . erf = 10 . 2 8 , 9 ; rfrf = ca, -f- circumference. Dorsal 
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])ores froiu 12/13. Clilelliiin iing-slmped, xni-xvii ( = 5), less 
thick on xm. M^ile poiea i]i line with if not between a and h, 
on a short jienis-like cone, winch projects from a depieasjoii on 
the centre of a large knob-like papilla ; these papilhe are trans- 
versely oval, occupy the whole length of xviii, and nearly meet in 
the mid veil tml line. Eeinale pores are 1 ran sverse slits, anterior 
to and medial Irom in a more or less distinct furrow Sperina- 
tliecal pores one pair, m 7/8, between a and each on a small 
eye-shaped papilla. Copulatory organs on xii, xiii, and xx, 
sometimes on xi and xxi, as inidveiitral dumbbell-shaped areas, 
extending laterally beyond 6, surrounded by a wall, and enclosing 
on each side a tiansveraely oval papill.i the centre of which is 
in di; the less constant of these organs may be present only on 
one Bide. 

8eptum 0/7 (5/6?) very strong, (*^6/7 and) 7/8 \\ anting, 8/9 
and 9/10 very strong, 10/11 and 11/12 successively thinner A 
strong gizzard in front of 8/9 ; calciferoiis gland-hke swelling of 
CBsojihagus m xi, not set off from the main tube. A pair of caeca, 
shoi*t, wide, confined to the segment of their origin, in xx (*0* 
Micronephiidia scattered on the lateral walls between the lines of 
h and c, and a somewhat irregular row dorsal to cZ, in fiont of 
ihe clitelluin the microne])hiidia are aggregated to form a rosette- 
hke hunch in each aegiiient, at the hinder end the microiiephridia 
are apparently replaced by one inegimephridium on each side. 



hhg {>5, — ^[G*ja8Coli(li'i hcrgthcili l^Iich , epoi mnthoca 

Testes and funnels ui x and xi, the anterior pair of each free, the 
posterior perhaps enclosed in testis sacs ; funnels of the anterior 
pair near the midventral line, of the posterior higher and more 
laterally placed. Seminal vesicles one pair, large, grape-hke but 
rather comjiacl, m xii , and one pair amaller, rosette-Jike, in ix. 
Prostates tubular, with fairly thick, closely coiled glandular part, 
and, much shorter, thinner, and ectally somewhat thickened duct. 
Vasa defereiitia are sepoi’ate in then* course, uniting at eiitnl end 
of prostatio duct, which tliev enter and pursue their course m its 
wall, joining its lumen one-fourth of the length of the duct from 
its termination. Bperuiathecal ampulla sac-hke, ti'ansvorsely 
striated ; duct very short, about half as thick as ampulla ; two 
groups of short spherical diverticula opposite each other at base 
of ampulla, about three in each group, more or less fused together, 
and discharging by a common short tliidc stalk (text-fig. 66). No 
penial setm. 

Viatnhuiion, Saudakphu, DfU'jiling Dist., B. lliinalayae. 
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3. Megascolides cochineusis Midu 

1910 MegaRQolides cochinemis^ Miclinelaen, Abh. Yov. Uainbuvg, 
XIX, p 66, pi. figa 4, 6 

Length 155 mm,, diameter 2J-4min. Segiiieiils cii. 280. 
Colour and prostoinium? Setro ot some segments of the aiilerior 
jjarfc of the body (oa. iv-vu) fairly large, for the rest ratlier small ; 
in the middle of the body closely paired ventvally, ralhor widely 
laterally, m the anteiior pait both sets are wider apart , .interiorly 
aa ah &c. (jc£=3 . 2 : 4 • 3, iti the middle ot the body =5 ,1 ; 4 ; 2; 
del = I circumfereuoe. First dorsal pore in U/IO, Clilolliiiii 
(? xiu or) xiv-XYiu (=?5 or 6). Male [lores m aetal zone m «, on 
the slopes of a midventral depression on xviii, which passes on to 
the hinder part of xvu, where it becomes a trimsverso di'presHion 
reaching laterally to c. Female poies somewhat median from a 
and a little in front of setal zone Spermathecul pores two ptiirs, 
in ft, on viii and ix in the anterior part of the segineiils 

Septa 7/8-11/12 thickened. A largo gizzard in vii ('0« 
Oalciferoua glands apparently absent. Last heart in xiii. Mu*ro- 
nephridia iii the anterior part of the body. Seminal vesiclus two 
pairs, in xi and xii, compact, grape-like Prostates tubular, small ; 
glandular part fairly thick, with uneven surface, irrogiilarly 
doubled together and forming almost a compact imms ; duet 
narrow and ftiirly long, somewhat bent. Spermafchecal unipulla 
long, sau'Jage-like, 2mm. long and J mm. thick; a single divor- 
ticulum 5 mm. long, consisting of about 6 seminal clumilmru, of 
which one is more prominent than the rest; the divorhculum 
appears to join the body-wall sepaiately from the mam part of tlio 
apparatus (it probably unites inside the body-wall). Peninl setai 
small, simple, almost straight, ca. ^ mm. long, 12 ft thick m the 
middle, distal end pointed, tip very fiuo, sometimes bout; no 
ornamentation. 

Bemarh, The species is only known from one badly presorvod 
specimen. 

Distnhution, Foot of Nellianopathis Hills, Cochin Siafcc. 

4. Hegascolides duodecimalis 

1916. Megamhdea duodmmali\ Stophenson. Mem. riul, Mlih vi, 
p, 66, pi. vii, dga. 10, 11. • 

Length 160 mm.; diameter 6 mm. Segments on. 317; seg- 
ments tmnnular, except a fow in the anteclitellar region. Colour 
ft dirty grey. Prostomicim ? First dorsal poro in 11/12. Sotio 
small, especially at the anterior end, where they aro iuvisiblo 
(ventral) or difficult of recognition (lateral) in front of vii ; 
ventral setoe closely paired, especially in the anterior part, the 
lateral more widely; and f?<^=:ca. dr cum Terence, 

aitelium slightly marked, xiv-xvii ( = 4). Male pores in small 
porophores in «5, on the sides of a rectangular depression situated 
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midventrally on xviii- Female poiea internal to «, near each 
othei in fri/iib of the setal zone. Spermathecal pores two pairs, 
m 7/8 and 8/9, ni a or ah 

Septa 5/6 slightly, 6/7-11/12 considerably thickened, 12/13 
and 13/14 decreasingly so. A large globular gizzard m v. Calci- 
ferous glands m s-xiii, well set off, attached by a pedicle, with 
semicircular margin, "flattened an tero- posteriorly between suc- 
cessive septa. Intestine begins in x^i Last heart in xii. Tufted 
nephridia behind the pharynx; inicronephridia m anterior part 
of body mainly on the sepfa, in the hinder part, besides the 
septal nephndia, a regular chain of inicronephridia on the body- 
wall between a and a less regular series iii cd^ and others 



Fig* 67. — Mega^oohdes duodeoimahs 
Stoph. / distal end of pemnl 
Beta , X ca. 400 

scattered ii^regularly more dorsally ; these three senes ore fairly 
large and easily visible to the naked eye. Funnels free in x and 
XI. Seminal vesicles small, m xi and xii ; the anterior pair appear 
as lobetl fringes around the calciferous glands, and are adherent 
in places to septum 11/12, not apparently to 10/11 ; both pairs 
racemose, and those of each segment fused together dorsally above 
the alimentary canal. Prostates tubular, rather coiled at their 
ental ends in xix , duct narrow and short. Spermatheoa (text- 
fig. 66) elongated and finger-like, marked by indistinct transverse 
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Btriations, often bent on itself, the basal portion, instead of 
being narrowed to form a duct, is dilated, and gives origin where 
it joins the body-wall to a small spheriical diverticulum. Penial 
setse (text- fig. 67) 0*82 mm. long, 14/x thick, straight as far as the 
distal end, which is curved, the tip tapering and slightly re- 
curved ; a few minute spines with their points towards the base 
of the seta are scattered irregularly near the free end. 

ListrihvitiQn, Parambikulani, Cochin State, S. India. 

5. llegascolides pilatns 

1916. Megascohdes pilaius, Stephenson, Mem Ind. Mus. vi, p. 68, 
pi. vii, fig. 12 

Length moie than 123 mm. (the single specimen was incomplete 
posterioily) ; diameter 4 mm. Secondary anniilation m some of 
the anterior segments from viu onwards. Colour grey, not 
pigmented. Prostommin? Pirst dorsal pore m 11/12. Setse 
paired, except the lateral anteriorly, which are separaied ; behind 
the male pores the set© are very small , near the anterior end aa 
= 2 cd slightly greater than ab, and he only slightly greater 
than ccZ; in front ot the male pores aaa=:3-4 ah, b(;=2-3 fr?j=2 cd\ 
behuid the male pores aa becomes larger, =6-7 ah, and bc=3flb 
=2cd. Clitellum? Male pores on small poropliores in ah, in 
the middle of an oval thickened area which takes up the whole 
length of xviii and encroaches on the anterior part of xix. 
Female pores in front of setal zone and internal to a, Sperma- 
thecal pores on minute papiJlm in 7/8 and 8/9, in a. 




^^.-^Mega^coMes pilatus Steph , the distal ends of two poniol 
setcB, seen from two different aspects , X ca 350 

Septa 6/7-12/13 thickened, 13/14 less so. A large spherical 
gizzard in v; calciferous glands in x-xiii, bean-shaped, flattened, 
stalked, with attachment to oasophagus at their ventral ends. 
Intestine begins in xvi. Last hea^ in xiii. Micronephridial ; in 
the anterior part numerous small nephridia on the septa, ^d 
tufted nephridia by the side of the casophagus ; behind, a row of 
small tufts in the hue ah, and others irregularly arranged, mostly 
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on tliB pariotes but some on the septa, arrangement iiot known at 
the hinder end, which was lost. Testes and funnels free in x and 
XI. Seminal vesicles small, in xi and xii, the attachment of each 
to the septum being linear, and the vesicle consisting of a row of 
grape-1 ike lobes on each side of the axis, the whole flattened 
against the septum Prostates tubular, small and narrow, of a few 
windings ; the duct does not difier much in appearance from the 
gland, IS straighter, slightly shiny, but not nai rower, and runs 
inwards to its termination. SpermatheceB quite small, near the 
middle line, simple cylindrical sacs, without any separate duct; no 
diverticulum. Penial setm (text-fig. 68) curved m various degrees ; 
length, neglecting curves, 0 67 mm., thickness 21 fx , the free end 
bayonet-shaped, the tip flattened and hollowed, the edge thin and 
sharp. 

Distribution. Parainbikulam, Cochin State, S. India. 

6. Hegascolides prashadi SUiih. 

1920. Mefja&colidcs p)a8liadi, Stephenson, Mem lud Miis, vii, 
p. 202, pi. IX, figs. 5, C. 

Length 42 mm,, diameter 4 mm. Segments 140. Unpig- 
inented, biiff-coloui ed. Probtomium prolobous Dorsal pores 
from 12/13. In middle of body ab'=^ behind 

clitellum 5c=|u?; "in front of clitellum ah^^aa 

= |.&c = ^ct?, c2(^=:cq. h circumference in middle of body. 
Clitellmn smooth, thickened, well defined, xiii-xvn ( = 5). Male 



Pig. 00. — Mc^a&ccilidc8 ^rasikadi Stepli. , male goiutnl field. 

pores on xviii, just outside 6. Female pore single. Spennathecal 
pores in 7/8, ui or immediately outside &. A large fiat oval 
papilla (text-fig. 69) on xix (rather on the left side m the siugle 
specimen), with groove-like depression across the centre ; on xx 
a smaller and less definite papilla, also on the left side ; a few 
small whitish spots on ventral port of xvii , on hinder border of 
viii a pair of indefinite papillte opposite setal intervals ah. 
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Septum 4/5 slightly thickened , 5/5-10/11 moderately strength- 
ened, 11/12 slightly. Gizzard in v. No calciferous glands. 
Intestine begins in xv xvi). Last heart m xn. Nephridia in 
the body generally m transverse rows, 8-10 on each side, about 
40 segments from hinder end tlie innermost on each side enlarges, 
and continues larger to the hinder end. Testes and funnels free 
in X and xi. Seminal vesicles 3 pairs, in ix, x and xii, the largest 



Fig 70 — Megascolidcs jprashadi , spermallieca. 

m XU, the smallest in x. Prostates tubular, consisting of a 
number of thick adpressed coils which extend through several 
segments , duct relatively sliort, narrow, broadening slightly 
towards ectal end. Spermnthecffl (text-fig. 70) one pan, ampulla 
a large irregular sac with much creuulated margins , duct about 
as long as ampulla, ol! moderate tliickiiesa ; a single diverticulum 
from ental end of duct, lobiilated, half as long as the duct, to the 
side of which it is adherent. jNo penial setse. 

Bistinhiition Sakarwan, on the way to Mahableshwar, W India. 

7. Genus NOTOSCOLEX Fletcher. 

1000, Noioacolex (part ), Micliaelsen, Tier, x, p 187. 

1907 MichaelsBiijJFnuna S.W Austral i, p 103. 

1916. Fotoscole.Vf Michaelseu, Mjoberg’s Austral Exp. p. 58. 

SetBB eight per segment. Spermathecnl pores one, two, or 
three pairs, the last in S/9 (m certain abnormal species in 7/8). 
One gizzard m v or vi. Mieronephndia present, sometimes with 
meganephridia also Prostates with branched canal system. 

Distnbuiion (Chart II) Mainly in Ceylon , also in S. India 
(Cochin, Tiavancore, Palm Hills, all close together), and in the 
E. Himalayas (three species in the Abor Country, a var. in 
Darjiling Disb.). Outside India the genus occurs m Australia 
and New Zealand 

In 1900 Michaelsen did not regard the constitution of the 
prostates as of prune importance m tlie diagnosis of this genus, 
and in the Tierreich he lays more stress on the condition of the 
nephndia, which are said to be diffuse, while the prostates may be 
either tubular or racemose. As has already been said, views as to 
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the iin])ortauL*o of tlie prostates Lave changed, and this is reflected 
in the diagnosis of the genus given in 1907, of winch the above is 
a slight modification. 

i^n account has been given of the relation of Notoscolcn' to 
McgascolideSf from which it is descended; we have now to consider 
its relation to Megascolex, its descendant. The dift'erence is m 
the setao , in Metjascole.v the iLimbricme has given place to the 
pencliSBtiiie condition. 

This would f«eem at fiisL to afford a good basis for distinction. 
But it IS found that here also tlieie are intermediate foiius, and 
consequent 1}' the dividing line is again bound to be more or less 
arbitrary. 

There are also special relationships between certain species of 
Notoscolex and certain species of MeganLolex Tbus Michaelsen points 
out (70) the great similarity between lifotoscolex ponmmhamis and 
MegascohtV tnivaiicorensis, and the propriety (except for the setos) 
of ranging N. pomnudtamis and its variety nanus (=iV'. Unmalat) 
as mere varieties of M travancorcm^s^ winch also has several 
varieties of its own — the whole foriniug a large group of related 
forms. Again in a later paper (83 «) Michaelsen remarks on the 
arbitrary chaiiicier of any division between the two genera, and 
adds another case of similarity between species of the one and 
species of tlie other genus found in the N Island of New Zealand. 
He believes that the genera must be united, but does not actually 
carry tins out lu practice Perluqis the most striking instance of 
siuiilarity between species of Megcisoolex and Notosvolex is that 
which I have desciibed (104) between M liomi and the Notoscole^ 
group comprising N oneih, siewatit, and sUuatiis. 

The series of connecting forms lietweeii Notoscolcx and Mega- 
scohso^ beginning from the purely liimbrieine armngoment of the 
settD, shows us first an increase in the number of the setm at the 
hinder end of tlie body only, while the anterior end still has the 
four couples {Mcgascolex wilh'ifi) , then the number of setio in the 
anterior segments also begins to increase, at first from four couples 
to SIX {MegasLolecc zygochcetus)^ in oilier cases to eight couples, and 
so oil, when the number lias inci eased considerably the coupled 
arrangement begins to be lost, and wo arrive at the ordinary 
])ericha3tine condition For tlie purpose nf classificataon the 
dividing line is placed at the first dejiartiire irom the pure 
lumbriciiie condit-iou; if a specimen shows an increase in the 
number of setm in any port of the body, it is a Megaseolex (in the 
same way that a specimen showing any departure Iroin the purely 
tubular condition of the prostates is to he accounted a Noioscolex^ 
not a Megascolides), It may, of course, be impoisible to assign a 
worm to its right genus, it wo have only the anterior end for 
examination, since in some coses, as already said, the multiplication 
of setiB has taken place only m the posterior part of the body. 

What force is there in the argumeuts for the fusion of the two- 
genera? Is their fusion, as Michaelsen says, unavoidable? 1 do 
not think so. 
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Geneia are established for our couvemenoe, to deiiolo an 
assemblage of foi ms bound together by a set of common oharactorp , 
if the range of the characters is too wide, the genus censes to be 
useful; to a certain extent this is also the case it the number of 
included forms becomes too large. In the case ot ihrcls, for 
example, quite minute characteristics are used for generic distinc- 
tions, so that in this Glass the amount of difference betwooii the 
Ordeis is less than that between the genera, or perhaps even 
between species in some other groups. In other words llie 
amount of splitting which is permissible depends on the number 
of forms to be dealt with , groups which are too large become 
unwieldy 

JS^ow any definite dividing line can be used for purposes of 
classification. And the abandonment of the lumbncine arriinge- 
inent of the setm is such a definite dividing line — there aie either 
eight setsB per segment throughout the bod}’’, or there are more 
in some part of the body Moieover, the distinction is a natural 
one and corresponds to the path of phyleiio evolution ; tlio liim- 
bricine is the primitive arrangement and the perichmiiiie the 
derived. 

As to the objection that if we have not the hinder part of ii 
worm we may be unable to classify it — there is no law forcing us 
to classify or describe every specimen that couies before us. 
Specimens which are in a bad condition, or impel feet, lia\o to be 
put on one side daily, if some essential part of the specimen ia 
lacking, we can do nothing with it, and so we can do nothing \ntli 
an animal without hinder end if the lander end happens to be an 
essential portion 

The only objection which could cause hesitation is that implied 
in Micliaelseu's citation of closely allied individual species of 
Notoscolex and Megascolex Certain species of tliese two genera, 
occuirmg in the same neighbourhood, resemble eacli oilier remark- 
ably , it IS a fan* supposition tliat the 2Iegasc6lex form has evolved 
from the Notoscolex in each case, ^ e , an iucrease in the numbers 
of the setoe has taken place independently in more limn one 
locality — lu other words the genus Megaseolecc is polypliyletu*. 
This, it is held, cannot be permitted, and a way out of the 
difficulty IS found in fusing the parent genus Notoscolex with the 
descendant MegascoUx, 

I have argued the whole question of polypliyly at some length 
elsewhere (95). The conclusion at which I arrived is that 
certainly Megasco^ex and possibly other genera of Megascolecinto 
aie polyphyletic, but tliat this cannot be obviated by fusions of 
genera. Thus not only is Megaseolex descended from more than 
one species of Notoacolex^ but it is descended from Perionyw as well, 
and possibly from SpencemeUa too. It would be necespary Ihere- 
foi*e to fuse not only Fotoscolex and Megascolex, but Penongx as 
well Nor would this be enough ; the new genus Megaacotex so 
arnved at would still be diphyletic, derived from Dij^orooliceta and 
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Megascolides, We could not, m fact, get a monophyletic genus 
until we had united all the members of the Penonyx line of 
descent with all those of the Notoscolex hue down as fur as their 
comm oil starting point in Plutdlus. 

I might ])omd out that exactly the same iirguineuts uluch are 
used to justify the union ot Notoscolex and Megascolex may be used 
in favour of a fusion between Megascohdes and NotQSGolex{cf, p. 194 
swpra). I have already said that the only reason for keeping 
these two genera distinct is one of convenience, but the reason 
is sufficient. 


Key to the Indian sj[)ccieii of Notoseolex. 


1 Penial set^n present . . ... 

Penial setie ahaeiit ... .... 

2, Calcileroiis glands la x7-x\ii 
No calciferoua glands 

u. Copulatory cushions median, 4~6 m luiiuber, on 
17/18 and following segments . . 

Copulatory cushions one pair, on 11/12 . . 

4 Sperinailiecro one pair, opening in 8/9 

Spermathecro two pairs, opening in 7/8 and 8/9 

6, Calcifeious glands in one or more of segments 

XV-X\ 11 

Calciterous glands m viii, is, or \ to xii 
tS-ij pans) ... , ... 

No cnlciferoiis glands . . ... 

0. Vesicuho seminales one pan, vestigial^ in xii 
Veaicuhu semiualea two pairs, in xi and xii 

7, SpHrinnthecie without diverticulum 

Spermntliec£8 with short olub-aliaped diverti- 
culum ... . . . .... 

8, Three pairs calciferoua glands 

Poui or five pans calciferous glands 

9, Megan ephiidia in poateiior poi't of bod^ . , 

No megauephiidia , . . . 

10. Throe pail's of spermathecro 

Two pairs speimathecro 

11. Copulatory organs on 12/1^1 and 20/21 
No such copulatory organs 

12. Anterior pairs of (testes) fiumols and seminal 

VGsiclefl vestigial .... 

Anterior pairs of testes, funnels and seminal 
vesicles absent (metandxic condition) , . 
Both pail's of testes, funnels and seminal vesicles 
well developed (holandric condition) 


2 

5 

3 

4 

N, cramcystis 
N.jcichsoni 
N, tei 7iuticola. 
H, gravelyi 

0. 


8 

10. 

N, mjlunenais, 

7. 

N tnncomalienm, 

N decqnem 
N stewmti, 

9. 

N, imeili, 

N atuatits. 

N, dambuUaenm, 

11 . 

N. haepelini. 

12 


N 2^ommtdiann8 
acuta) im. 


iV. temnalai. 


A number of small groups of allied species may be distingnished 
within the genus. iY. t)'inGonialimsv8 and de(iine)is, both from 
Ceylon, form sueh agroup; N.ponniudiamis^^ and te^imalai 

(?. c., the whole of the 3, Indian species) form another. Possibly 
AT. gravelyi and ievmiticola^ both from Ceylon, constitute a third. 

The most stnlang group of related species, however, is that from 
the Abor Country (a variety of one species also in Darjiling Diat.), 
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N. siewartii sti'ialus, and oneih. All these have tlie oi’ft’aiis o£ the 
anterior part oE the body one segment further forward than 
normal (male pore on xvii, etc.) ; they are the only ineinbera of 
the genus which liave the calciferous glands in front of the ovarian 
segment ; secondary annulation is present in most of the pre- 
clitellar segments; and del is equal to about § circumference. 
In addition, several characters are common to two out of three of 
the group 


1. Notoscolex ceylanensis (Mich ). 

1897 C}i/ptodnlm cet/lane7i8i8 j^ic\iael8Qn,'Kt Miis Hamburg, mv, 
p. 183, pi tig. 3 

1900 Notoscolex ceylanenm^ Michaelsen, Tier, x, p 194. 

Length 120-280 mm., diameter 3^-6 mm Segments 159-230. 
Colour? Proatoniiam retractile, no distinct tongue. In goiicral 
tiianiiular. lu anterior and middle parts of the body aa=^j^hc^ 
ah less than erf, crf=| 6c, rfrf=;J circumfeience ; in hinder part of 
body ah = cd= ^aa = | to | 6c, rfrf leas than i circumfeience 
Eirst dorsal pore at 10/11. Clifcelluin ring-shaped, swollen, well 
defined, xiii-xvii ( = 5). Male pores m hue with 6, on small 
papillae in the centre of sucker-like depressions with laised edges, 
which are often united by a median bridge, Pemnle pores paired, 
within the lines a, in a depressed oval area Sperm athecal pores 
on the hinder part of viii and ix, between 6 and c. A copulatory 
cushion, rectangular or square, on xix-xxi, reaching as far as 6 on 
each side, often divided bv a transverse or a longitudinal groove, 
bearing two pairs of sucker-like pits, large and round, corre- 
sponding to grooves 19/20 and 20/21. Often m addition a 
midventral depression on 16/17 or 17/18, or on xx. 

Septa 6/7-11/12 much thickened, 5/6 and 12/13 shglitly. 
Gizzard in v ; calciferous glands in xv-xvii, three pairs, brotidljy 
kidney-shaped. Intestine begins m xix. Last hearts m xiii. 
j^lephridia form on each side of the nerve cord a thick tuft, 
attached to the body-wall in c; further out there are only 
scattered villus-like nephridia Punnels enclosed in unpaired 
testis sacs m x and xi. One pair vestigial seminal vesicles, race- 
mose, in xii. Prostates of the Pheretima-type, compact, confined 
to xviii ; duct fairly short and thm, bent, slightly wider towards 
its termination. Spernmthecal ampulla an elongated sac ; duct long 
and narrow, half as thick and somewhat longer than ampulla, 
fairly well demarcated from ampulla, two small club-shaped 
diverticula, one of which is vestigial or may be wanting, join the 
duct above its middle. No penial setae, 

Rsmarlcs. The testis sacs are noteworthy. 

Distribution Nuwara Bliya, Ceylon 
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2. I7otoscolex crassicystis (MicJi,), 

1897. Cri/pfod7'ilus 07 assici/stia, M.icliaelsen, Mt. Mug Hamburgh, 
XIV, p 194, pi figs 19, 20 

1900 Notoscolex a asstci/stiSj Michaelsen, Tier, x, p. 196 

Length 221-426 mm., maximum diameter 9-11 mm. Seg- 
ments 230-294, V biannular, vi and subsequent segments 
tnanniilar, or \^ith other secondary annulations in addition. 
Colour? Prostoniium prolobous. Dorsal pores from 11/12. 
Setoe small, not visible on the first and last few segments, all 
ventrally situated , = 6 = 14 he, ah = ^cd; del = f circum- 

ference. OJitellum swollen, rmg-shaped, well defined ; xiii-xvii 
(=5) Male pores on papillm in ah. Female pores paiied, close 
to the middle line. Spermathecal pores in 7/8 and 8/9 in ah. 
Copulatory cushions 4-6 in number, median, transversely elon- 
gated, laterally reaching to h, on 17/18-20/21, 21/22 or 22/23 ; 
each bears a transverse row of dark points, probably gland pores 

Septum 5/6 ver^ tiun, 6/7-9/10 strongly thickened, 10/11 and 
11/12 slightly thickened. A very strong gizzard lu vi ; calci- 
ferou'j glands three pairs, in xv-xvu, bulky, Jiidney-shaped, 
constneted in several places. Intestine begins in xix Last 
hearts in xii. Testes and funnels free in xi, large Yesiculse 
seininales racemose, in xii. Prostates of Pheietima-type, com- 
pact ; duct almost straight, fairly short and thm. Spermathecal 
ampulla small, semi-glob^ular ; duct short, very thick, appearing 
bulged on one side, one or two short, thickly pear-shaped diverti- 
cula on duct. Peninl setm cn 2 mm. long, maximum diameter 
40ju, tapeung gradually, bent m a simple cuive with truncated 
tip, pioximal to which is a knife-like sbaip ridge; distal end 
ornamented with numerous oblique circlets of fine teeth which 
often fuse to form oblique ribs. 

B&mavlca. Apparently metandric 

DvtinhuUon. JS'iiwara Bliya, Ceylon. 

3 Notoscolex dambullaensis 

1897 Cvriptodrihia damhulUienaiSj Michaelsen, Mt. Mns Hamburg, 
XIV, p 181, pi tig. 0. 

1909 Notoscolex damhuUaenBia, Michaelsen, Tier, x, p. 196. 

Length 230 mm.; maximum diameter 0 mm Segments 
ca. 540 ; ii-vii biannular, viii-xi triannular, vii-xvii quadriannular. 
Colour? Prostoinium ? Setse small, invisible in the anterior 
segments, on raised ridges, the lateral widely, the ventral some- 
what more closely paired ; acf=4«?> = 2 6o=2 cd , dd= § circum- 
ference. First dorsal pore at 12/13. Clitellum? J&ale pore 
unpaired, midventi'al, on a broad oval cushion which takes up the 
length of segment xvm; on xvii and xix are also median eleva- 
tions, and so too on the following segments in diminishing degree, 
the whole forming a sole-like elevation shaiply defined in front, 
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gradually fading behind. Two pairs oE small papillm, on the 
anterior bolder of the cushion of xix and the hinder bonier oC 
that of svii Female pores? Sperinathecal pores tliroe pairs, 
near the middle line, m d/T-S/O. 

Septa 5/6 thin, 6/7-12/13 thickened Gizzard in v. No ciilci- 
ferous glands , swellings of oesophagus in xiv-xvii (’) Intestine 
begins m xviu or xix Last hearts in xin Micronepliriduil. 
Testes and funnels free in xi. Small seminal vesicles in xii. 
Sperinathecal duct short ; diverticulum broadly ovoid, witlioiit 
stalk, sessile on the duct, containing numerous Bemiiial chambers. 
No penial setae. 

Hemarks. Apparently metandric. The species was described 
from a single specimen, somewhat immature , the prostates were 
not fully developed. 

Disti'ibution, Plains N. of DambuUa and Trmcomali, Ooyloii. 

4. Notoscolex decipieus {Mic7i ). 

1897. Crypiodrilus decipima. Miohaelseu, Mt Mua Hamburg, xiv, 
pl97,plfigl8. 

1899 Cryptodmlm decipiem, Michaelsen, Zool. Jahib Syst. xii, 

p 140. 

1900 NoioscoZ&r Michaelsen, Tiei x, p 191 

1910 Notoscolex decipiena^ Michaelsen, Abh. Ver. Hamburg, xix, 
p. 62, pi fig 21, 

Length 75 mm. ; diameter 2-2| mm. Segments 134, Colour 
an eq^uable grey. Prostomium and segment i retractile or vestigial, 
or fused with ii. First dorsal pore in 11/12. Setm finely orna- 
mented at tip, widely placed; m general au=5c=»l| rtZ)=l^crf ; 
m clitellar region setss a get nearer the midventral line, so that 
aa=^\\ab=\hc^cd, Chtellum constricted, saddle-sbaped, }xm- 
xvii (=4J). Male pores between the lines of a and h on trans- 
versely oval papiUse which reach from a to near c Female pore 
unpaired. Speimathecal pores midway between a and the middle 
line, two pairs, small, in 7/8 and 8/9. A rectangular rather 
elongated cushion often present ventrally ou xix-xx, laterally 
reaching a little beyond 6; a pair of roundish papillm usually on 
13/14, sometimes additional pairs on 14/15 or 14/15 and 16/10, 
rarely a pair on 12/13. All these marks may be absent. 

Septa 6/7-11/12 shgbtly thickened, the last very little. Gizzard 
in vi. One pair calciferous glands, elongated, with, narrow stalk, 
projecting from xvi into the segments m front and behind. Last 
heart m xin. Testes and funnels free, in x and xi. Two pairs 
grape-like seminal vesicles in xi and xii. Prostates branched, with 
large lobed glandular portion, extending through several segments • 
duct long, thin, slightly bent. Spermathecal ampulla consisting 

ovoid ental and narrower cylindrical eetal portions, the duct 
being rather short and still thinner, diverticulum fiom junction of 
duct and ampulla, short, stoutly club-shaped. No penial setce. 
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Re^narks, The copulatory papillae and cushions may be entirely 
absent ; their presence and absence in the various situation ^ seem 
to be characteristic for worms from various places, but not so 
constantly as to allow us to spealc of local races. On the num- 
bering of the segments, compare remarks on N, steioavti, 

Ih'it^'ibution* Colombo (garden of Museum), Peradeniya, Panad- 
Imre, Kaniye near Trincomali, Avissarela 30 miles N.E. of 
Colombo, — all m Ceylon. 

5 Notoscolex gravelyi Stej)h. 

1916 Notoacolex g'iamlyij Stephenson, Rec. lud Mus \ii, p. 326, 
pi. XXXI, tig. 19; pL xxxii, tig. 20. 

Length 29 mm., maximum diameter ]| mm Segments 110 
Colour in lite white , dirty brown when preserved. Prostomium 
epilobous tongue broad, cut off behind. Dorsal pores apparently 



Fig. 72 — Noioscolcx gravel 1/1 Stepli. , penial 
Beta , rt, slightly magnified, to show the 
general form , f;, highly magiiifled, the 
disnU end only. 

from 9/10, Sette widely paired; in anterior part of body ah^ 
grta=jj-/;o=cc?, and circumference ; posteriorly ah aud od 

are a little greater relatively to aa and ho\ at the hinder end hc^ott 
('A. the lateml setie are no longer paired), and dd is 

considerably less than J circumference. Olitellum xiv-xvi (=3). 
Male pores m line with b, on slightly mised transversely oval areas 

p 
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which extend inwards to a. I'emale pores apparently paired, in a 
x^hitiflh groove which in length equals eta and is ]nst in front of 
the setal zone Bpermathecal pores iiidiatinguisbable externally, 
two pairs, in 7/8 and 8/9, a little ventral to c. A pair of small 
papill© on xvii, in front of the male pores (artefacts 

A nnmher of septa — 8/9-1B/14— slightly strengthened. A 
large barrel-shaped gizzard in vi. No colciferous glands, but the 
oesophagus is bulged in xv and xvi. Intestine begins in xis. 
Last hearts in xiii. In most segments from pharynx to prostates 
a large nephridial tuft on each side; behind this mega- audinicro- 
uephridia coexist, the former as" prominent elongated loops, 
becoming smaller towards tlie hinder end and finally indistin- 
guishable fiom the micronephndia, which become more numerous 
and prominent towards the hinder end. Testes and funnels free 
in X and xi. Seminal vesicles small, racemose, m xi and xn, 
Prostates small and confined to xviii, compact, slightly lobed 
on the surface; duct relatively long, shining, bent or wavy, 
directed transversely inwards. Ovisacs iii xiv. Sperinathecal 
ampulla elongated, narrowing to form the duct without any sharp 
demarcation ; duct half as long and half as wide as ampulla ; 
diverticulum joins junction of ampulla and duct, and is an ovoid 
sac with stalk as long as itself, sac and stalk being about one-third 
as long as the ampulla (text-fig. 71) Penial setm (text-fig, 72) 
0*9 mm. long, 7 thick, the proximal half fairly sti'aight, the distal 
portion undulating, tip pointed, no ornamentation, bub the 
terminal portion shows small irregularities of outline. 

Duti'ihutfon, E!andy, Oeylon. 

6. Notoscolex jacksoni (Bedd,). 

1890. BeodnlusjacTcsonij Beddard, Quart. J. Mic. I8ci. xx.xi, p. 407, 
pi. xxxiii, figs. 12-14, pi xxxiii A. 

1896. Deodnlus '^acksom^ Beddard, Monog. p. 479. 

1897. OryptodrdMt moksont^ Michaelsen, Mt. Mus Uomburir, xiv, 

p 190. 

1900. Btotoscolej: jacksontf Michaelseiij Tier, x, p. 196, 

Length 330-360 mm. and more, diameter 9-13 ram. Segments 
630 and more. Prostomium retractile ; segment i traversed by 
longitudinal grooves ; secondary annulation in anterior segments, 
Pirst dorsal pore in 13/14. Set© ornamented on distal portion 
with a number of minute pointed processes, and truncated nt the 
free end, no setfiB on first five segments, paired, all ventral; 
flfl=Z)c=2a6=2cc2, to i circumference. Clitellum swollen, 
ring-shaped, ^ xiii-xvii (= 43). Male pores in a, on longi- 
tudinal ridges which extend m ah from the setal zone of xvh to 
that of XII ; the ridges appear as a series of papillae, separated by 
the interseg mental furrows, Female pores paired, not far from 
the middle hne, m front of the setal zone of xiv. SpermatheooJ 
pores in 7/8 and 8/9, in ah. One pair of copulatorv cushions 
often fused midventrally, over 11/12. 
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Septa 6/7-12/13 thickened. Gizzard la vi. Three pairs 
ciiloiferoiiB glands in xv-xvii, bilobed, a deep transverse fissure 
separating the lobes. Intesliiie begins in xx. Last hearts iii xii. 
Male funnels in xi. Seminal vesicles m xii. Prostates fairly 
compact, not greatly transgressing the limits of xviii, duct fairly 
short, straight. Sperm athecal ampulla ovoid, finely ringed ; duct 
sliort aud moderately stout, diverticulum small, nodule-like, 
containing about four seminal chambers, opening into the upper 
end oC the duct or into ampulla. Penial set£© slightly curved, 
ornameuted at the distal end with numerous transverse stiim. 

Apparently metandric. Neither Beddard nor 
Miohaelsen m thoir descriptions give the relations of the setal 
intervals, and Michaelsen is obviously wrong in tlie ratios he 
gives m the Tierreich; the only source is Beddard's figure 
Beddard found two forms of penial setae, but Michaelsen obtained 
onl/ one, and considers that tlie second form described by Beddard 
was different only through losing its sculpture. 

DUtribntion Nuwara Eliya and Trincomali, Oejlon (peihaps 
elsewhere in Ceylon, as no further indication than “Ceylon” is 
given by Beddard). 

7. Notoscolex kraepelmi {MkIi,). 

1903 MichoeLeii, Mt Mils Hamburg, xxi, 

p 128, te\t-fig 

Length 58 mm.; diameter 2^-3 mm. Segments 216. Colour 
violet-brown Prostommm epilobous J, tongue cut off behind 
Dorsal pores from 9/iO. Setee larger at the ends of the animal ; 
in general widely paired; dd throughout slightly less than 
4 circumference; behind clitellum ah= ^aat=^cd^ and 
further forward tlie ventral pairs are closer and the lateral pairs 
are wider, so that ah is less than ed. Clitellum ring-sliaped, 
xiv-xvi (=3), dorsally getting on to xvii (=3|). Male pores just 
outside the line 6, laterally placed within depressions which are 
incladed within a common epecfcacle-shaped wall which touches 
17/18 and 18/19. Spermatheoal pores two pairs, in 7/8 and 8/9, 
in h. Oopulatory organs raid ventral on 12/13 and 20/21, as 
spectacle-shaped glandular walls enclosing a pair of transverse 
glandular areas with groove-like depressions ; the depressions 
slightly more extensive than the interval ah ; the posteidor wall 
more extensive than the anterior, reaching to c, the anterior to 
midway between h and o. 

A few septa behind the gizzard somewhat thickened. A 
barrel-shaped gizzard apparently in v. No calciferous glands 
Five imorouephridia on each side per segment as a rule, m fairly 
regular longitudinal hues ; the ventral two, about half as large as 
(.he others, may be fused, thus giving four oU about the same 
91Z0. Two pairs semiual vesicles, in xi and xii, lobed, and the 
lobes again cut up into small globular lobules, the whole racemose. 
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Prostates composed of large loosely connected lobes ; duel fairly 
muscular, slightly curved m an S? narrow at its beginning, soiiu'- 
wliat widened ectally. Sperm atliecal amjnilla ovoid, the bent 
duct separated off by a slight constriction, longer and somewhat 
narrower than the ampulla, diverticulum tubular, longer Ilian 
ampulla and duct together, slightly swollen at enlal end, w itli 
a short, thin, and bent stalk attaching it to eclal end of duct. 
No penial setae. 

DiBiribution Central Ceylon. 

8 . Notoscolex oneili {Steph ) 

1914. Mepaacohdes oneilli^ Stephenson, Pec. Ind. Mas. viii, p 377, 
1)1 XKvi, figs. 1, 2 

191G Mer/ascohdes oimlli, Stephenson, Pec. Ind. IMiis xii, p 314, 
pi. xsx, fig 8 

Length 18 j mm , inaximuin diameter G mm. Segments ca. 244. 
Colour a light olive-gieen Prostomium pioepiloboiis. Secondary 
annulalion on most of the preclitellar segments. Dorsal pores 
from 10/11 No setae certainly visible on ii, ^ery small and 
difficult to see on all the most anterior segments , rather widely 
paired, flfl=2a^ anteriorly, ^2\ah behmd the clitelluin, 
turthev back; lo slightly or obviously greater than cd, and 
= del appioximately 5 circLimference , setsp present on 



Fig 73 ^KoiomUx onmli (Steph ) , genital aicii , i\ chtelluiu , 
tranaversB depiession , cf , male aperliiio 

clitellum, but absent ventrally on xvu and xviii. Chtelliiin xiii- 
|xvi (=3§). Male pores on xvii, between a and &, with 
tumid bps, and connected by a transverse groove which continues 
outwards beyond the pores and then turns backwards as far as the 
middle of xviii; a second pair of longitudinal grooves intoinal to 
these in the longitudinal part of their course ; transverse grooves 
in the space between these latter, and a transverse depression in 
front of the male pores (text-fig 73). Female pores in the setal 
zone of xiii, near the middle Ime Spermnthecal pores two pairs, 
in ^f, in 0/7 and 7/8 
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ye[)ta 6/7-10/11 tlnckoiiecl, the next two slightly so A Luge 
liriD eylmdricftl gi/zard m vi. Calciferons glands Foiiv paiuy, in 
ix-xii. Intestine begins in xiv Last heart in xii. Mieio- 
nephndia exist alone iii the anterior part ot' the body, a large mass 
on the anterior face ot 5/6, and a tiit'fc on and behind a soft white 
pad which lies internal to the prostatio aperture being specially 
notable, in the hinder part of the body, along with micro- 
nephridia, are iiiegaiiephridia, ol* considerable size, each composed 
of a number of loops, lying on the intestine, to whicli they are 
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Fig. 74 — Koftmolc^v oncdi (Stepli ) , spevmatheoa , a, in situ , 
main portion tui iied back. 

attached m the neighbourhood of the dorsal vessel. Jfunnels free 
in X, and somewhat doubtfully present in ix. Seminal vesicles iii 
X, attached to the posterior face of 9/10, llattened and lobed; and 
in xi, attached to the posterior face of 10/11. Prostates much 
lobulated, extending through several segments; duct bent once or 
twice in its course, narrower towards its ectal end. Ovaries and 
funnels in xii. Speriiiathecje (text-fig. 74) not distinguishable 
into ampulla and duct, tubular, each bent on itself several times, 
its inner end rather dilated; situated near the middle line; a small 
flubglobular diverticulum attached close to the ectal end. No 
penial setae. 

Jiemarls, There is an abnormal shifting forwards of the organs 
in the anterior part of the body by one segment; this occurs in 
the variety also. 

The seminal vesicles in x seem to point to a pair of testes in ix , 
the testes, however, could not he identified in the specimen. 
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I have lecently made n special re-examination of the single 
speciinen, with regard to this latter point and to the numbering ol 
the segments. 

Distribution. Jauakmukb, Abor Country, B Ilimalayas. 
a. var. monorchis Stejih, 

3916. Megascolides oueillij ^ar, monorclns^ Stephensuii. Hoc. Iiid. 

Mils XU, p. 813. 

Length 115 mni. ; maximum diameter 5 mm Segments 188 
Colour pale buff. Prostomium prolobous. Dorsal pores from 9/lU 
Setae very small, behind the clitelluin «a=:3"4«6, 
ocZ=2a6, in front of clitellum tta smaller, =2«/) or more, he 
greater than equal to or less than 3 a6, od as before Chtel- 
luin? Yentral surface of xvii thickened; secondary fuirows iii 
front of and behind the apertures, somewhat as in the typual 
form ; the anterior two-thmds of xviii also thickened. 

Cttlciferoua glands in viii-xii, Mdney-shaped. Testes and 
funnels free iii ix. Seminal vesicles in x, xi, and xii, on llio 
anterior wall oE each segment, those of x of moderate size, tlie 
others small (of xii wanting on one aide). Prostate small, tongiie- 
like (perhaps not fully developed), duct considerably coiled, soft, 
not muscular. Speriuathecse are small ovoid sacs, duct scarcely 
sepaiately distinguishable; cylindrical diverticulum from base of 
ampulla, half to two-thirds as long as ampulla. Bor the rest, as 
the type form. 

Remarks. Tfie presence of seminal vesicles in xi (and xii on one 
Bide) would seem to imply testes in x, in which case there would 
scarcely be sufficient reason for keeping this form as a distinct 
variety. It is possible that if the single specimen had been more 
fully mature the second pair of testes and funnels would have 
been identifiable. 

DistnhvHon Darjiling to Soom, 7000-6000 ft., B Hima- 
layas. 

9 Notoscolex ponimidiaiiLua Mkh, 

1^13 Kotosoolex ponmichamiSf vai*. typicuSf Michaelsen, Mt, Mus. 

Hamburg, xxx, p. 79, text-% 1 

Lenglh ea, 170 mm ; diameter lf-2| mm. 8eginents ca, 280- 
Body very slender. Prostomium? Setro enlarged in the most 
anterior segments, and also at the hinder end; widely paired, 
ah:=^m=icd , bc=^aa anteriorly, but behind is little more 
than the distance between the setas of a pair; the line d in 
the hinder part of the body is quite irregular, and the width of 
cd vanes, being less or more than be and dd ; dd anteriorly 
= ca. ^ circumfei*ence, but behind may be much less ChteUiim 
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ring-shaped, xvii ( = 4), indented hehind. Male pores 

probably about in the line on the sides of a midventral longitu- 
dinal groove. Peinale pore single, oil the anterior part oE xiv 
yperinathecal pores two pairs, ]ust lateral to a, in 7/8 and 8/9 

Septa 6/7-13/14 thickened, 8/9-10/11 especially, decreasinglv 
so in front and behind these, A large gizzard in vi. No calci- 
ferous glands, but cosophagua very vasoular, and viith lamellar 
ctructuie of its walls in vui-xiv. Last heart m xiii Miorone- 
phridial. Funnels free in x and xi, those in x vestigial. Seminal 
vesicles in xi and xii, the latter normally developed, mceuioae, the 
anterior pair apparently vestigial. Prostates lobulated, extending 
through xvu-\xi, cut up by the septa , duct short, passing with 
an S-shaped curve transversely inwards, thicker and slightly shiny 
in its ectal part. Strong muscle strands pass between the inuer 
aspect of the longitudinal depression in tins region and the 
ventrolateral part o£ the panetes. Spermathecal ampulla pear- 
shaped, bent at its ectal end, the wall showing low folds internally 
in its middle third, duct thin and short, not sharply marked otf, 
narrowing to its termination ; diverticulum slenderly pear-shaped, 
about one- third as long as ampulla, joining junction of ampulla 
and duct No penial setm. 

DistrihitiOii Ponmudi, Travancore, 8. India 

10. Notoscolex scutarius Mich. 

1907 Notoscolex acutamiSy Miohaelseu, Mt. Miis. Ilanibui'g, xiiv, 
j). 1C3, text-fig. 6 

1909. J\oto8coleA scutai'ius, Micbaelaen, Mem. Ind. Mus i, p 104, 
pi xiii, figs. 4, 6. 

1916 ^otoscoku acutanu^, Michaelaen, Mjoberg's Austral. Exp, 

p. 61. 

Length 08-90 min. ; maximum diameter 1^-2 mm , middle 
and hinder parts of body scarcely 1 min. thick. Segments 120- 
140. Colour yellowish grey. Proatomiiim proepilobous First 
dorsal pore m 13/14 (or further forwards?). Setm rather small, 
widely paired ; iti front aa . ah : he , cc?=:l2 • 8 ; 10 9 , behind 
=5 : 3 . 4 : 3, in front dd=^ circumference, but is less behind. 
Olitellum distinct only on xiv-xvi, mdistinctlv extending on to 
more or less of xin (and ? on to anterior part of xvn) Male 
pores in the situation of b of xnii, on a trapeze-shaped midventral 
area with rounded angles, broader m front, its margin raised, its 
centre sunk or flat, t^ng up the whole of xvni in length and 
laterally exiendmg some distance beyond h (text-tig. 75). Female 
jiores on a median darker area which extends between setae a. 
Spermathecal pores two pairs, in h, in 7/8 and 8/9 ; the ventral 
walls of vii-ix may be swollen and glandular. 

Septa 6/7-11/12 somewhat thickened, 12/13 very slightly so. 
A relatively large gizzai'd in v. No caloirerous glands. Last 
hearts in xiii. The mioronephridia aggregated into tufts on the 
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lateral body-wall iii the anterior halt o£ each segment; in the 
clitellar region I he tufts are more expanded, and spread over 
nearly the whole ventral and lateral body- wall. One pair of testes 
and funnels in xi. One pair seminal vesicles in xii, broad, grape- 
like Prostates with loosely lobed glandular part, band-lilce, 
extending tlirough about six segments ; duct about half as long as 
glandular^ part, fairly thin, describing one large loop and one or 


Fig 76. — MtosGolex sctt/amw Mioh , 
region of mole apertures 


Fig 76 — Mich , 
spermatUeoa iruiclo tiaiisjiaroiiL 
by acetic acid , X 15. 




two smaller ones. Spermathecal ampulla pear-shaped , duct some- 
what shorter, thin, not sharjily marked off from ampulla; diverti- 
culum club-shaped, slender, about as long as ampulla and duct 
together, with simple chamber, attached to ectal end of duct 
(text-fig 76). No pemal setm. 

liemarks. Metaudnc, and thus showing a possible relation to 
N. poymudianus, m which the anterior pans of testes and iunnels 
are vestigial; Michaelsen also compares the male field The 
nephridial condition is somewhat reminiscent of lVoo(7^oardic( 
saraainorum, 

DistrihUion. Vilpatti, Palni Hills, S. India. 


11 Notoacolex stewarti 

1914. Nvtoscoiev stewaiti, Stephenson, Roc. Ind. Mus viii, p. 882, 
pi. XXVI, figs. 6-8 

Length 86 mm. ; maximum diameter 3^ mm. Segments 21(1 , 
preclilellar segments, except the first few, tnannulate. Colour 
pale olive green, first few segments colourless. Prostommm small, 
prolobous. Pirst dorsal pore in 9/10 or 10/11. SetJB behind the 
clitellum on small white transverse ridges; (more 

posteriorly = behind the clitellum; in front of 

clitellum the same, except that ab=^aa; dd very slightly less 
than I circu inference. Clitellum ring-shaped, xiii-xv (= 3), 
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Genital field (text-fig 77) thickened, marked by short transverBo 
fissures, and by two longitudinal grooves, bent outwards at tlieir 
ends, extending fiom xvi to xvni, with small tag-like processes in 
the bends, the grooves being united in front and behind by 
transverse shallow depressions without definite margins Male 
pores 111 the longitudinal grooves, at the middle of their lengtli. 
Peinale pores paired, just in front of and internal to aetss a of xui 
Spermathecal pores small, slit -like, in 6/7 and 7/8, approximately 
in a. 

Septa Gf7-Sf9 considerably tlnckened, the tliree following onl) 
slightly. A barrel-shaped gizzard in front of 6/7, inoderatelv 
stout, Calciferous glands in x, xi, and xii. Intestine begins in 
xiv. Micro nephridial, tufted nephridia at sides of gizzard. Last 
heart in xn. Testes and funnels fiee m ix and x. Two pans 



Fig 77 — Notoscolex Stoph , Fig 78 — Notoscolex Uewaifi , 

genital area , n , nodular ])ro- spei iimtliecju 

jootioii, t .transvoiseclepieBBions, 

(5 , male aperture 

seminal vesicles in x and xi, flattened aiiteroposteriorly, with 
slightly lobulated edges, arching up from below so as nearly to 
meet above the gut Prostates large, cut into two lobes by septum 
17/18, each lobe a compact mass somewhat indented into secondary 
lobes ; duct short, with a single U-shaped bend. Ovaries in xii. 
Spermathecaj (text-fig. 78) m the middle of large nephndial tufts; 
ampulla a pear-shaped sac, narrowing to be attached to the 
body-wall with hardly any duct; diverticulum club-shaped, about 
equal in length to tlie ampulla, arising in the substance of the 
body-wall. 

liemarls. This species, like iV. sU'zatus, N, ondll and its variety, 
has the organs of the anterior part of the body one segmeut 
farther forwards than normal. I have recently re-examined the 
type-specimens, and find that the setas begin on segment ii , the 
condition is thus not quite the same as in N. decipims^ where the 
S6f80 begin on segment i, and the ongiuol first segment is thus 
either retractile, or vestigial, or has fused with the original second 
segment (Michael sen, m his description of N. decipiensy adopts the 
theoretical, not the actual, numbering of the segments) 
Distribution. Eotung, Abor Country, E. Himalayas. 
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12. Kotoscolex stnatns Steph 

1914 Noto8cole\ stnatus, Stephenaon, Rec Ind Miia viii, p, 380, 
pi xwi, figs 8-6 

Lengtli 210inui ; maximam diameter 5-6 mm Segments 297 , 
iv and v biannulate, the lest tnanniilate Colour pale yello^\l'^h 
or grey, except chfcelluin which is light brown. Prostomium 
small, proloboiiR, Pirst dorsal pore iii 9/10. Setie relatively 
small, all ventral ; behind clitellum ab=^jaa=i§-jbc, hi is 
slightly gieater than ccl^ in front of clitellum the ratios are 
variable, slightly gieater than hc=^cd=l\ah\ thus the 
pairing of the lateral set® is wide behind and absent m front 
of the clitellum , circumfeience. Clitellum xiii^xv 

(=3). Q-enital area (text-fig. 79) extends from the sotoo of xvi to 
those of xvni, is rectangular, laterally reaching c on each side, 
depressed m the centre, brown in colour; ^^thlu the area a pair 



Fig 79 — Koiosoolesa siriaim Steph 
genital area , the ahading ahowe 
the extent of the brown color- 
ation , n , small nodular eleva- 
tions at the bend of the grooves. 



Fig 30. — Nbfosi'olc,v sfrinNifi Steph, , 
spermiithecfl 


of longitudinal gi'ooves which bend outwards at their ends ; in 
the angles of the bends are four papillae, nodular and wart-like. 
Male pores in the grooves, on xvii in the line of «. Female pores 
paired, in front of set® a of xni (?). Spermathecal pores minute, 
in 6/7 and 7/8, internal to a. 

Septa 0/7-10/11 much thickened A large barrel- shaped 
gizzard in vi. Calciferous glands in ix-xii. Intestine begins in 
xiv. Last heart in xii Micronephridiiil. Testes and funnels 
free m ix and x. Seminal vesicles in x, xi, and xii, lobulated and 
flattened anteroposteriorly. Prostates small, lobed; the duct 
forming a U-sliaped loop, the bend being internal Ovaries and 
funnels m xii. Spermathec© (text-fig. 80) situated by the side of 
the nerve cord; ampulla a small simple sac, ovoid; the duct not 
sharply marked off, opening near the middle line; diverticulum 
arises within the body-wall, tubular, slightly dilated at its free 
end, and as long as or slightly longer than the ampulla. No 
pemal set©. 

Semarls Here also a recent examination showed set© on 
segment li but not on i ; compare remarks on the last species. 

bistnhufion Rohing and Ranging, Abor Country, B. Himalayas. 
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3 y Notoscolex teumalai {Mxch ). 

1910 Micliaelseu, Abb ^'e^ Hamburg, xi 'i, 

p fiC, pi fig 3 

1913 ifotoHcolex lionmudianua var. nanusj Micbaelsen, Mfc Miia 
Hamburg, xxx, p. 88, text-fig 2 

191 G Notoscolea, Micbaelsen, Mjoberg’s Austral Exp. 

p. CO 

Length ca 95 mm , diameter 1-1| mm Segments cn. 140. 
Unpigmented, white. Prostommm proepiloboiis, almost semi- 
circular behind Setie fairly small, separated ; aa • al :bc ccl . 
dd=3 2 . 2 : 2 ‘ 7 in the anterior part of the body, but dd becomes 

4 towards the hinder end, the other ratios remainiug the same; 
dd IS thus rather less than ^ circumference in front, but scarcely 
^ behind , the setm d are irregularly placed at the hinder end, 
(Jlitellum ring-sliaped, xiv-xvii ( = 4). Male pores scarcely per- 
ceptible, betw^een the lines a and &, each ou and near the postero- 
lateral border of a large cushion , the cushions have steep margins 
and a flat surface, are oval ivith straight and parallel median sides, 
only slightly separated in the middle hne, laterally reaching to h, 
anteriorly pushing forwards the border of the segment (xvm), and 
behind not reaching 18/19. Spermathecal pores tw^o pans, in 7/8 
and 8/9, in 6. 

Septa 6/7-12/13 strengthened, especially the middle ones of 
the series. A large gi/zard in vi , the oesophagus aegmentally 
swollen in vn-xv, very vascular, villous internally. Intestine 
begins in xvii Micronepbridial (no nephridia seen). Testes and 
funnels free in x and xi Seminal vesicles tw o pairs, compact, 
grape-like, iii xi and xii. Prostates extend through 4 or 5 
segments, constricted at the septa; in each segment several 
lateral canals enter the mam central canal, w'bich is continuous 
through the length of the gland; the lateral canals are themselves 
branched ; ducts fairly long, thin, strongly curved. Spermathecal 
ampulla pear-shaped; duct short and thin ; diverticulum given off 
from the junction of the two, shorter than the ampulla, consisting 
of a sausage-shaped seminal chamber and a thin, curved stalk ; a 
spermatopliore usually in the ectal end of the ampulla ; duct and 
lower jiart of ampulla surrounded by numerous slender glandular 
lobes, each composed of a number of pear-shaped cells. No penial 
setSB. 

DxstvibuHon Teninolai and Bonaccord, Travancore, S. India. 

«. var karakiilamensiB StepJi. 

1910. Meqadcohdes tenmalai var. hu itkidamensiSj Stephenson, Rec, 
Ind Mus xii, p 311, pi xxx, figs. 6, 7 

lieugth more than 70 mm. ; diameter 1-1 J mm. Segments more 
than 93. Oolour grey. Prostomium ? Dorsal pores from 4/5 (?). 
In front of clitellura aa—2ah (=2|a& near anterior end), be— 
2 aft, cd^l^ah or less; c^c^ssea circumference. Ohtellum 
ventrally xiv-J xvu (=3J), dorsally xiv-xvi (=3) Male pores on 
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a pair of oval elevations, longitudinally placed with anterior ends 
slightly converging, the posterior ends nai’iower tlian the aiiterioi ; 
the elevations extend a little beyond the hunt of xvin in front 
and fall slightly short of the limit behind , their anterior ends are 



Eig 81 — Noioiftofeju ieuhialaiMieh vav iLaraliiJaiueima ^ male gemtal aiea 

within the line of a ; the male pores themselves may be on tlie 
inner border of the oiisbions, m line with a (text-lig. 81). Female 
pore or pores jn a circular wlntiah patch, smaller than the interval 
just behind groove 13/14. Sperinathecal pores iii 7/8 and 8/9, 
in 5. 

Septa 7/8-10/11 moderately thickened, 6/7 and several iiehind 
10/11 somewhat thickened. Q-izzord of model ate size and rather 
soft, in V , no calciferoua glands. Intestine begins in xvii. Last 
heart in xiu Tufted nephridia in each segment in front of tlie 
chtellutn ; behind cHtellum micron ephridm few and relatively large, 
on body-wall. Testes and funnels free in x and xi Seminal vesicles 
two pairs, in xi and xii, those in xi very small Prostates long, flat. 



Fig 82 — yoioKolcaa tenmalai’Miid^ larakulanunsw ^ speniiatlieca, 

and Btrap-like, with slightly lobed margins, extending back to xxi, 
much constricted at the septa, microscopically the central duct 
gives o:ff side branches; duct forms a loop with blind end directed 
inwards and backwards. Sperinathecal ampulla pear-shaped, 
narrowing to form the duct, which is not marked off , diverticulum 
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from the middle of the duct, uai’row, club-shaped, equal to f the 
length of iimpiilla and duct togetlier , no spermatophores* and 
no glandular appendages (text-fig 82). No penial aetee 

llsniarlcs The distinctions from the type-form are the seta! 
intervals, tl»e position of the gizzard, and the absence of glandular 
lobes round the spermathetaB. 

IhstrihuUon, Karakulam, Oochm State, S India 

14. Notoscolex termiticola Mioh 

1910 I\ot08colex imniticolcij Michaelsen, Abh Ver. Hamburg, xix, 
p. 63, text-fig. A. 

Length 38 mm ; diameter 1-1 i mm. Segments ca. 140. 
Non- pigmented, dirty white Prostommm proepilobous , tongue 
rounded, reaching back halfway through segment i Setae fairly 
widely paired, the lateral wider than the ventral ; aa ahile* cd= 
12 6 9 , dd less than ^ circumference , ventral setas of the 

anterior end somewhat enlarged. Chtellum xiv-xvii (=4), less 
marked ventrally, indeed interrupted anteriorly, ring-shaped 
behind. Male pores just lateral to the line of 6, on the front of 
papillae, each of which curves round the outer end of a transverse 
depression situated m iiont of the male pore (these depressions 
are not to be confused with the male pores). Eemale pores 
median to a, on anferior part of xiv. One pair spermathecal 
pores, eye-like, in 8/9, betw een h and r, but nearer the latter. 
Copulatoiy papillae one pair, small, transversely oval, situated 
anteriorly on xix, bearing the setae a, also a single indistinct 
papilla midveutrally on the anterior part of xviii. 

Septa 8/9-10/11 relatively strong, those m front and behind 
successive]}’" thinner A large gizzard in vi. No ealcifei'ous 
glands , the inner surface of the oesophagus folded strongly, "with 
apparently villous projections in parts. Last Jieart in xui. 
Micronephridial. Testes and funnels free in x and xi Seminal 
vesicles small, lobed, in xi and xii. Prostates compactly racemose, 
plate-hke , duct fairly thick and muscular, slightly bent, about as 
long as the diameter of the gland Spermathecal ampulla ovoid ; 
duct muscular, half as long and half as thick as the ampulla ; 
diverticulum small, club-shaped, a little longer than the duct, 
joining the lower end of the ampulla. Penial setse ca. 1 mm. long, 
20ju thick proximally, becoming thinner only very gradually, 
curved, the curve becoming more marked distalwards, the 
tip being strongly bent into a hook and faiily sharply pointed ; 
the distal fourth ornamented with transverse rows or irregular 
circlets of closely-set fine spines. 

R6marhs, The worms were found in the nest of Tmnes 
o&sciM’ictfpff ; they exude a milky fluid The S])ecie8 is peculiar in 
having only one pair of spermathecflo, thus being reminiscent of 
some Ceylonese Megascole^v, 

Peradeniyn, Ceylon 
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15. Notoscolex trincomaliensis {Mich.), 

1897 Cnjptodnlus t) incomtiheiiais^ Micliaelseu, Mt Mus Hamburg, 

XIV, p 188. 

1900 Notoscolev ti'iiico7nalie7i8iSy Micbaelseii, Tier x, p. 190 

Leugtli 135 mm. ; diameter 2-3 mm. Segmeuts ca 210. 
Colour 9 Proatomium and first segment retractile or vestigial. 
Set© set widely apart ; aa^2 ah, ah ; ccZ=5 • 7, he is greater than 
ita; del veiy little greater than ^ eiicumCerence. Pirst dorsal 
pore at 12/13. Clitellum swollen, ring-shaped, more feebly de- 
veloped veiititilly, xin-XMi (=5). Male pores in ah, immediately 
in fiont of the hinder copulatory cushions Female pore un- 
paired (‘^). Sperinathecal pores iii a in 7/8 and 8/9. A pair of 
copulatory cushions, circular, joined across the middle line by a 
lower bridge, reaching c laterally, and extending from the sctal 
zone of xviii to 19/20 ; a similar smaller cushion on xvn. 

Septa 6/7-12/13 thickened (6/7 and 12/13 only slightly). 
Gizzaid in v or vi , calciferoua glands three pairs, kidney-shaped, 
in xv-xvn. Intestine begins in xix. Last hearts apparently in 
xii. Micron ephridia on each side aggregated into broud tufts 
between h and d, on superficial examination resembhng a mega- 
nephndium on each side. Male funnels in x and xi. Eacemose 
seminal vesicles in xi and xu. Prostates of the Pheretima-type, 
fairly compact, bulging apart the septa of xvin ; duct very fine, 
short, straight. Sperinathecal ampulla ovoid ; duct one and a half 
times as long as ampulla, at first thin, but widening towards ectal 
end, strongly bent backwards; no diverticulum. No penial set©. 

EemarJes. Described from a single specimen, not well-preserved. 
The nephridial condition is somewhat reminiscent of Woodivardia 
saradn07^m. 

Bist'xhution, Plains N. of Dambulla and Trincomali, Ceylon. 


8. Genus iBlEG-ASCOLEX T&^nphioa, 

1806. MegascoleXy Beddard, Monog p. 870 
1900. MegascoUxy Michaels en, Tier, x, p 212. 

1907. M^yascoleXy Michaelsen, Fauna S.W Austfal. p. 16S. 

1909 Megascolex + Zampifo, Michaelsen, Mem. Ind. Mua. i, p. 1 78 
1910. MegaacoleXf Michaelsen, Mjoberg’s Austral. Exp. p. 6L 

Set©, at least in the middle and hinder ports of the body, 
numerous (more than eight) m each segment- Sperinathecal 
pores usually one to five pairs, between segments iv and ix (the 
exceptions are constituted by the few cases where the pores are 
fused in the middle line, or where they are numerous on each 
side in each segment). One gizzard in v, vi, or vh. Microne- 
phndial. Prostates with branched system of ducts. 

Distribution (Chart III). Mainly Ceylon and the extreme south 
of tile Indian Peninsula — Cochin and Travancore in particular ; 
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of these localities Ceylon has the greater number o£ species, and 
18 the home of the genus pur c.veelleiice. Outside these legions 
the genus is hardly found in the Indian region , one species has 
travelled up the Malabar coast towards Bombay (M, ko 7 ikcine'iisis); 
one, a “ Za7npito” is found at Baroda, another in the E Hima- 
layas, and the common “ Lampito one of the great 

wanderers, is found all over India 

Outside India the genus is found m Australia, including 
Tasmania, in the N. Island of New Zealand, and Norfolk 
Island , Lampito” mauritii is peiegiine all over the coasts and 
islands of the Indian Ocean, over S.W. Asia and the Malay 
Archipelago 

The earlier history of the genus will be found fully set forth in 
Beddard’s Monograph. Ot later changes, two may be noted here. 
Michaelseu separated Kinberg’s genus Lampito again iii 1909, in 
consequence of finding two other worms which agreed with 
X. mauritii in the possession of a peculiar form of nepbridial 
apparatus (rnicronephridia throughout the body, and megaue- 
phridia in addition in all the postcliteilar segments) , to these 
three species I later added two others. Michaelsen again fused 
the geueia m 1916, smce he had come to beheve that the 
coexistence of mega- and rnicronephridia had no special 
importance , — the peculiarity has arisen at various times, and 
13 found m a number of genera of Megascoleciiue {Megascolides^ 
Notoscolex^ Megascolex, Plioiiogaster), With this I agree, there 
are many varieties of nephridial arrangements in the genus 
MegascoleXi and I see no reason for the separation of the worms 
possessing one particular form of nepbridial apparatus as a 
separate genus; indeed, Jlf. eschemclii var. papilhfer lias the 
“ Lampito "-arrangement, while the type-form of the species has 
not. Nor is there anything m the distribution of the ‘‘ Lampito” 
forms to suggest a common origin. 

The second change in the content of the genus Megascolex is 
the proposed fusion with it of the genus Notosc4dex This was 
hinted at by Miohaelsen in 1913 (70) ; again, in 1916 (83 a), lie 
states that “a fusion of the two large genera Notoscolex and 
Megaseolex appears to me unavoidable ; ” he does not, however, 
carry it out m the nomenclature used in the body of the paper, 
though In the ** List of species discussed ” at the end of the 
paper Notoscolex and Megascolm (s.s.) appear as subgenera of 
Megascolex (s.l.). With this extension, however, 1 do not agree 
(c/. Introduction to genus Notoscolex)^ the genus as here com- 
prehended therefore includes Lampito but excludes Notoscolex, 

The ongm of the genus is, according to Michaelsen’s earlier 
view, to be sought m Notoscolex •, in 1907, however (123), he 
thought it more hkely that it was derived from Perionyoliella (i «., 
the less specialized forms of JPenonyx), and was still doubtful, or 
inclined to suspect a double origin, in 1909 (64). But the 
difficulty of separating Megascolex and Notoscolex has led him, as 
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w© have seen, actually to merge the two geaera, and to regard 
them as successive steps lu the evolution of the mam line of the 
MegascoleciusD 

1 have inyeelf argued (96) that, while tlie majority of species ol 
Megascolex are descended from Notoscolex (though at different 
times and places), a number have their origin in species of 
Pinonyx^ and still others probably in Sp&iiceiiella For tlie 
details of the argument, and for the question of polyphyly in 
general, reference must be made to the original paper 

On the other side, Megascohx has given rise to Fhcretima 
Indeed, the separation of these two genera is scarcely defined 
with absolute clearnesB, the only thoroughgoing distinction 
appeiu'B to be the position of the gizzard, — in vii or in front m 
Megascolex, m viii or behind in Pheiehma Other points help to 
characterize the genera, tliough they are not constant characters 
of either ; thus Megascolex often has penial setae, and very rarely 
has testis sacs or intestinal cieca, while Pheretima has the contraiy 
characters 

As to the position of the gizzard, it is m segment vn m several 
Indian species of Mega&colex , in one (lifoveatm) it is actually in 
the binder part of vii, bulging back the septum. It is easy to see 
how the transfer of the gizzard to segment vni might take place ; 
all students of this family must have noticed how sometimes the 
septum behind the gizzard adheres to the organ, especially when 
the septum is thin ; and it has then to be peeled off the gizzard in 
order to demonstrate the true relations Sometimes it is impossible 
to peel it off completely, — the septum is attached round the middle 
of the gizzard , a slight further degree of adherence of the cone- 
shaped septum to the surface of tlie gizzard will now cause the 
transfer of that organ to the segment behind. The shiFtiiig of 
the gizzard backwards is thus a gradual, not a sudden, change 

Key to the Indian hpeGie^ of Megascole\ 


1 Spermatlicfnl pores one pair ni 7/S 

„ ,, one pair m tt/9 . . y. 

„ „ two pairs m 14/7 and 7/y ^4, 

„ „ two pairs HI 7/8 and 8/9. 21. 

, „ three pairs in fi/7, 7/8, 

and H/9 . . . M 

Speiinathecal pores, median, impaired in 7/8 

and 8/9 .... M, Ivuuucyclm, 

Spermathecal pores, several or numerous 
on each side in 7/8 and 8/9 , . , M. potythecn 

2. Spermatheca with free diverticulum . . M. mtasinonm}. 

Spermatheca without h-eo diveTticulum, 
witli numerous seminal chambers in wall 

of duct M. mvltispinm, 

3 Funnels nnd testes free 4. 

hhiimels and testes enclosed m testis sacs 6. 

4. Highest number of setee per segment not 

more than 60 5 

Highest numbeT of setie moi*e than 100 . M wiperub^v. 
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G. Seminal vesicles lu ix and xii , no web be- 
tween terminal prongs of penial seta) . . . 
Seminal vesicles in xii only, a web between 
terminal piouga of penial setro 

(j. Testis sac iii x only . 

Testis sacR in x and xi 
7 Spermatliecnl poios in c 

Spermatliecnl pores in ^ . . . 

8. Penial setoa absent 

Penial setm pre'ient .... 

9 Spermatliecnl diveiticulum without secon- 

doiy dneiticulimi ... 

Speiiiiatliocnl diverticulmn with secondar} 
diverticulum 

10. Seminal \uBicles in ix and xii .... 
Seniinnl vesicles in xi and xii . 

11. Number of setie m front of clitelluui 12, 

behind 10 . . 

Niiuiber of aetre in front of clitellum 20- 
22, behind 24-28 

12. Male aiea (xviii and parts of neighbouring 

segments) thickened, xii not specially 

chai’ncterized 

No specially modified mole area , a large 
hat papilla on xu . . ... 

13. Trail aversely elongated paii'ed. papilloe on 

17/18 nud on xix 

A thickeued male held, on which are a pair 
of circular depressions anteiioily on xviii, 
and a pair of large hat pnpillm on 18/19. . 

14. Accessoiy prostate glands present 
No accessory prostate glands 

15. Accessory prostate glands two paiis, one 

in front and one behind the main gland .. 
Accessory prostate glands one pair, in 
front of the main gland 

1 6. Apertui’es of accessory prostates on anterior 

part of xviii . . 

Apertures in groove 17/18 . . 

17. No copulatory papillae apart from the male 

aperture .... 

Copulatory papillae present 

18. Sperinathccal diveiticulum with two secon- 

dary diverticula 

Sporniatliecnl diverticulum without secon- 
dary diverticula 

19. Female pore on xv . . 

Female pore on xiv . . . ... 

20. Peinal setae with two longitudinal rows of 

coaiae blunt teeth 

Penial sotra with small scattered triangular 
teeth . . 

21. Penial sotre present 

Penial setos absent , . • • , 

22 Seminnl vesicles in ix and xii 

Seminnl vesicles in xi and xii 

Seminal vesicles m xii and xiii 


*]/. mauntit, 

M tnlohiitm 
M osclic) iclii 

i « 

M hathycyvlus 
M, camyestn' 

9 

14. 


10 . 

M. acanthodi 
M, hendeismu, 
11 

12 

13 


M quintm 
M lenipi 


M lun tonetma, 

15 
17 

M cingulatuh 

16 

M cejflontcuA 
M, spectahiliti 

18. 

19 

M nui'ehyeima, 

M zyyocitectus, 

M, vana?isyfiT,t7isolitun, 
20 . 

M 2 ^haretraius, 

M, vanans var w}w/e,i 
22 . 

30‘ 

29. 

23 

M, singhalcnsis. 


Q 
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28. Penial setee long, over 6 mm. 

Pemel setee less than 3 mm in length 
24. Set© a much enlarged, a larger than 6, h 
than c, intersetaJ intervals decrease out- 
wards from inidveiitral line . 

Setee and setal intervals not decreaamg 
outwards by regular stages 
26. Gi?.zard m vu 

Gizzaid in v or vi or both 

26. Set© in antenor part of body fewer than 

20 per eegm^t 

Set© in anterior part of body more than 
50 per segment 

27. Set© m anterior poi’t of body about 16 per 


Set© in anterior part of body 8 per segment, 
m two pairs on each side 

28. Glandular part of prostate long and band- 

hke ... 

Glandular part of prostate racemose, deeply 
mcised . . . ... 

29. A single spermathecal diverticulum 

Two apermathecol diverticula 

30 Metaudnc . .... 

Holandiic . 

81. Only micronephndia present 

Mega- and micronephndia coexisting 
32, Oopulatory oigons as a pair of glandular 


cushions on 17/18 . . 

Oopulatory organ as a single cushion on 

tie anterior part of sdx 

83. Large calciferoiis glands m xiv and xv . • 

No set-ofE calciferous glands 

34. Seminal vesicles m ix and xii . . 

Seminal vesicles in xi and xii 

Seminal vesicles in xii only 

86. Testes and funnels free 

Testes and funnels enclosed m testis sacs . . 

36. Set© in anterior part of body 24 or 

fewei , . .... 

Set© in anterior part of body SO or 
more . , 

37. Set© about 24 in anterior segments . 

Set© 12-16 in most anterior segments. . , , 

38. Last heart in xiv ... . 

Lost heart m xiii 

39. Body extremely long m proportion to its 

width ; ontenor end truncated .... 
Body has more usual proportions ... 

40. Mole area hunted by a transversely ellip- 

tical wall 


Male area not so limited 

41. Sprmatbecal pores outside d; diverticulum 

longer than duct plus ampulla 

Sperraa^ecal pores m a or almost so; 
diverticulum shorter than duct plus am- 
pulla 


M longiscta 
24. 


M schmardcc 
25 

M bifovcatii;s, 

26. 

27. 

28 

M mnans f. typioa, 
M, loilhyi 
M funis 

M templetonianxis, 
M^JUiciSGta 
M mraexms 

31. 

33. 

M loren^i 

32. 

M, vilpattienm, 

M, sylmoola. 

M adamu 

34. 

36 

36 

M. ceerulms, 

M pumiho. 

M, 7 

37. 

38. 

M eunephms, 

M, isi'avdncoyeyisis, 
M havalaianus, 

30, 

M. honkamnsxa, 

40 


41. 

42. 

3f. tnx)and)'anus» 


Af. Qoohinmsia, 
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^2 l*uiely imtionophnilial, or with tiiftad 

iiepluidia 111 iiduitioii 43 

Mi'tad lULi^a- and iiiiLionephiidia pieaent . M diihius 
13 Sparmatliecal dneiLiculum as lonjj aa duct 

iiiid tiiiipulla, together . . . . , M. uisiynis 

Speiniiithecid divoiticiilani Iwo-thirds as 
long as duct , . . . . M plieietimu 

44 Testea sues piesent ... , M seitm 

'rentes and lunnold fiee . . . , , M. horai* 

PcricJubia inridis Schimirda (Neiie wubell. Thiere, i, pt. 2, p, 13, 
text-ftg., pi will, fig. lUl), found m the woods ot 8. Oeyloii, near 
Belligiiinine, is, according to Beddard (23), indeterminiible on 
aecoiuit of its immaturity, bub is a “Perichteta,” i.e , a I^heretirrui. 
According to Michaelseii (33) the number of segments (209) is 
too many for a “ Penchmta,” but wdl do for a Megascolex , m the 
Tierieich it la put down as perhaps belonging to Megascolex 

Pemlueta {^Plenrocliiuta, ?) gracilis A. (3*. Bourne (P. Z. S. 1886, 
p 666) 18 , according to Michaelsen in the Tierroioh, a Megascolex^ 
but lie does not include it m hia Indian lists (54, 68) A single 
specimen was found at Naduvatani in the Nilgiris, length 4u0, 
diameter ca 2 5 nun., aeginents 332; setal rings widely biokeii 
dorsally and veiitrallv, clitellum xiv~xvm (=5); female pores 
paired • spennabhecal pores two pairs, m 7/8 and 8/9 ; gizzard m 
vii (or'^vi), ‘ two pans of groups of small nephridia ’’ opening 
posteriorly on vii and vni ^tliese Michaelsen oonsideis as glands, 
•or possibly sperinathecal diverticula) , no penial setae. The bodily 
proportions of tins worm are reminiscent of Megascolex honUtne^ms , 
blit the extent ot tlie clitellum is different in the two, and nothing 
corresponding to the glands, or nephridia, of segments vii and viii 
has been uoteil in the latter species. 

A number of small groups of closely related species can be 
reoognizeLl Thus M hortonows^ Lempi^ imttipoleiisis, and qidnUis 
are much alike , in common they have the small number ot setes, 
Absence of pigment (colour not stated for ^attLpoUn8is\ gizzard in 
VI, seminal vesicles in xi and xii, no penial setm, sperinathecal 
pores in 8/9 m or near and the characters of the sperinathecffi ; 
in size they form a senes, from qmntus (37 mm. long) to 
hortomnsis (72 mm.)— all are comparatively small worms The 
setnl oharaoteis form a series corresponding to that ai ranged for 
size ; in the tw'o smallest the sehe aie 12 per segment iii the 
anterior part; iii the two loi'gest they are 20 anterioilv, and up 
to 24 (or 24-28 iii UortoMnsis, the largest of all) behind; m 
fcliree of the species it is noted that certain of the ventral setm in 
tlie anterior ])arb of the body are enlarged. M. kempi shows the 
simplest condition of the male field, and something like a senes 
can be constructed here also, leading up to lun'tonensis. Every 
one of the four species is unfortunately known only from a single 
speoimeii ; at piesent the differences in the set© and genital areas 
^eem sufficient to warrant their being kept separate, but when 
other speciineus come to hand it is possible that this conclusion 
will ha>e to be revised. All are Oeyloiiese foims. 

q2 
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Another group seems to be comprised of M angvlatus^ 
ceglonicus^speGiahihs^ mnehye)}8isy and zijgocluvtiis ^ lliese are also 
all Ce 3 dones 0 forms. 

M funis and M, templeionuinns are lemniLably alilvo , and I 
slioiild have felt inclined to unite them, but tor the fact that 
Michnelsen had examples of both under his eyes while writing hia 
paper on the Earthworm Fauna of Ceylon (33), and ^ct does not 
hint at any such piocediire 

M, eunepJiriis and 21 ttavaniorensts are closely related, and are 
distingiiisliable mainly by the configuration of the ina^e held , the 
supposed peculiarity of the nephridia ot M, cunephrm is, I think, 
of only slight impoitance. The ouly other points winch can be 
nientioaed aie a sliglit difference in the numbers of the selm, and 
perhaps a difference ni the length of the speriiuitlieciil divei ticuhnn, 
neither of much moment. These are S Indian forms 

Anotlier group is constituted by M, coclniwms^ insigms^ 
Icavalaianus^ honJunwxsis^ and ti'ivmidi anus Ot these, Icimdaianus 
and xnsKjms go together, and coclnneyms and tmvandranus form 
another subgroup It is possible that Icavalaianus is identical 
with, or a vaiiety of xnsignis. When one or only a very limited 
number of specuuens are available, it is difficult to know what to 
do, siuce there is no indication of the extent ot variability. These 
five forms are a South Indian group. 

Of the species previously grouped together as Lampiio^ 
M. maimtxi and ill, irtlohatiis are connected, and so also aro 
J/, vilpaitiensis and sylvicola, there is no very close relation 
between these two couples, and M, duhivs stands apart from holh. 

A w'ord may be added on the relation of the Australian species 
of the genus to those of India — more especially to those of Ceylon. 
The Australian species are simpler, at a lower level of evolution, 
and more uniform ; the Ceylonese species are often further 
advanced, and in many cases approach Phereiima, Of simpler 
forms among the Ceylonese species fums and vanans may be 
mentioned, while of the more advanced forms, w'Lich approach 
Plieretma, nmltisjjmus, sumsinontm^ and especially Irachyctjclus 
are examples. It might be allowable, according to Michnelsen, to 
split lip tlie genus into different groups , but as yet the necessary 
data for doing this are lacking. 

1, ICogascolex acauthodriloides 2hcJi 

1897. MegasoolesG acanthodnloideSf'^Lichtmliieix.^li Mns. Ilamburir. 

XIV, p 236, pL figs. 9, 30. 

1900 Megascokx acmthodi tloidesj Michnelsen, Tier, x, p. 228. 

Length 210-260 mm. , diameter 8-9 mm. Segments 14U-349, 
no secondary annulation. Proatomium epilobous Dorsal 
pores present. Setal rings with irregular dorsal and vential 
breaks, aa=lJ-2«&, zz^3-4yz; set© set wnder apait near the 
dorsal break, numbers 44/v, 66/x, 54/xix, 48/xxvi. Clitellum 
ring-shaped, including |xiv-xvii (=3^),excninted posteriorly and 
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ventrally, the posterior border beiug bowed forwaid there. Male 
])ores on sinal] pa])ill 80 , I- cucuniterenee apart, about iii line 
witli the eleventh seta , no setsB between the male pores Feinnle 
pores paired. Sperinathecal pores one pair, laterally ])iaced in 
3/9, about in line witli tlie seventeenth seta. Two pans of 
copiilatory papillai, one in front of and one behind the male pores, 
Boniewhat medial to tliese, at the anterior and posterior borders 
of xviii respectively, those of the same side connected by curved 
longitudinal walls Inch pass outside the male pores One median 
copuliitory cushion on 9/10, with tuo papillas on its hinder pai*t 
riepta fi/7-12/13 thickened, tlie anterior ones less than the 
others Q-izzard in vi Intestine begins m xv. Last hearts ui 
xni. Testes and funnels free in x and xi Seminal vesicles m xi, 
xn, and xiii ; those in xi the largest, those in xm rudimentary. 
Prostates veiy large, with broadly baiid-hke glandular part ca. 
15 nun long, extending back to xxvii, duct ca. 10 mm long, 
musculai, almost straiglit, situated longitudinally, connected \uth 
anterior end of gland Accessory glands, resembling the prostates 
of some Acanlbodrilines, each a flattened cylinder bent on itself, 
ending in front of and behind tJie prostates, in situations 
corresponding to the external papillss. Sperumthecal ampulla 
an elongated sac, duct of medium length, nariow, half ns long as 
ampulla, set oft’ trom the ampulla, diverticulum thickly pear- 
shaped, with single chamber, arising from middle of duct, bearing 
on its under side an accessory diverticulum witii muneious small 
seminal chambers, the accessory diverticulum of about the same 
size as the first No penial seloa. 

Dteirilnifion. Peradeniya, Ceyloin 


2. Megasoolex adami Mich, 

1910. Met/iiseolov achimif MichaeLeu, Abh Ver IltiinbLirg, xix, 
p’ 04, pi. tigs. 14, 15. 

Length 320 mm.; diameter 3-4 mm Segments ca. 290. 
EtMdish flesh-colour, unpigmenled Body very slender ; aiitenor 
Hoginents inultiannular. Prostommm ? Ihrsfc dorsal pore in 7/8. 
Setio very small, especially in the middle and hinder paits of the 
body i ill fairly regular pairs, but the width of the pairs variable , 
lines a and 5 faiily regular throughout the body, m tlie most 
aniorior segments 10 sets; then 12, in three pairs on each side, 
the ventral pair the most regular, at the hinder end 14 or 16, 
meclmn dorsal interval in tlie anterior part of the body veiy large. 
Ohtollum ? Male pores on small roundish papillas m the setal 
zone, ca. A of the circumference apart Female pore or pores 
inclicatod by a small glandular area in the setal zone. Sperma- 
theoal pores tv o pairs, in 7/8 and 8/9, ca. of the circumference 
apart. Slight elevations on the four or five segments in front of 
the male pores (xiii or xiv to xvii), single m each segment, trans- 
versely oval, not quite mediau (possibly due to faulty preser\atiou). 
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Septa 6/7“l]/12 fairly strongly lliielcened, the next two 
successively thinner. A large gizzard in v. Tw'o pans of \ery 
large cnlciterous glands m xiv niicl xv, those ol- the same side 
appal eiitlv fused, opening by a common opening into the 
oosophagus in the hinder pait of xiv. Typhlosole fnirl> thick, 
angular. Eunnels free (9) in x and xi Seminal vesicles, it 
present, small and inconapicuoua. Prostates r»alliei* ainall, 
irregLilnily disc-like, nuich incised, duct about us long as the 
glandular" part is w^ide, straight, moderately and equally thick, 
except that it is mther thinner at both ends, xvith iniiscnhir 
shimmer Speimathecal ampulla an elongated cylinder, rounded 
entally, often svith a wart-like outgrow’th at one side , duct hi tie 
narrower than ampulla, short; diverticulum from eetal end of 
ampulla, legularly eylindrionl m shape, half as thick and quite 
lialt as long as ampulla. 

Distnhuiion Bulutota, above E-atnapiirn, Adam’s Peak, 
Ceylon 

3. Megascolex hifoveatns 

1913 Megaacolex htfoueatm, Stephenson, Spol. Zeyl. vni, p 206,. 

pi. 11, fl(f 0. 

1915. Megascoh'i bifovoatus^ Stephenson, Mem Ind. Mus vi, y 80. 

Length 48-80 mm,; maximum diameter 2-3 mm Segments 
100-126 Colour grey, with purple or pink lingo on dorsal 
surface anterioily, iind-dorsal line purple; chtelluin browner. 
Prostommm epiloboua tongue cut off behind Dorsal pores 
from 4/5 or 5/6. Setre arranged in fairly regular longitudinal 
rows; dorsal interval irregular, may be as much as 2yz anteriorly; 
ventrally the break may dimmish backwards, from 2ah in trout to 
being absent behind; number of setaj in anterior part of body 
from 34 to 42, the smaller numbers toxvards the front end. 
Chtelluin xiv“xvi=3. Mole pores in c or ca. -f of the 
circumference apart. Sperinathecal pores two pairs, in 7/8 and 
8/9, in line with e Genital marks a pair of oval pits in 19/20, 
their centre slightly internal to the line of the male pores. 

Septum 12/13 and apparently u valuable number in front of and 
behind this ore slightly to moderately thickened. Gizzard rather 
small, short and cylindrical, in the hinder part of vii, bulging back 
septum 7/8. No calciferous glands. Intestine begins in xv. 
Last henrt in xiii. Micronephndin few or absent on body-wall in 
front of clitellum, otherwise present throughout; at some ])oiiit 
behind clitellum laiger iiephridia appear, each consisting of a 
wavy or tw’isted tube, or of a number of coils, hut of no great size; 
at first tliese are one on each side per segment, but tow ards the 
hinder end they are two or three on each side, some being attached 
to the anterior septum ; these larger nephndin do not seem to be 
different m kind from micron epbndia. Male funnels free in x 
and XI. Seminal vesicles in xi and xii, large and grape-like 
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Much lobulated prostates occupy segments iviii-xx, duct straight 
and stout. SpermatheciB witli rounded ampulla; duct fairly thick 
and short: diverticulum small, of an elongated ovoid shape, 
arising from the duct, a quarter as long as tlie ampulla. Penial 


Fig 83 — Mega&colex hijoveatiis Sfceph. , distal end of penial seta. 


set© (text-hg. 83) 0-75 mm. long, 16 ix thick, almost stiaight except 
at the distal end which is curved into the quadrant ot a circle ; 
proximal to the curve are four circles of finely sculptured dots, at 
some distance from each other along the shaft. 

RermrTcs. The posterior position of the gizzard, and the 
nephndial condition are interesting , the meganephndia seem not 
to have completely broken up into micronephridia. 

The genital markings may not be depressed, but are still 
recognizable by their darker colour ; the pits may lie in 18/19. 

Distrihihixoiu Pattipola and Horton Plains, Ceylon. 


4. Megascolex brachycyclus {Schmarcla). 


1861. Tei'iohiBta Iraohyoyala, Schmarda, Neue wirhell, Thiere, i, 



1896. Jilegimolex hrachioyclua^ Beddard, Monog p 382 

1897. Meqascolex IrachycyokiSf MichMlsen, Mt. Mua. Hamouig, 

xiv, p 239, 28, 29. 

1900 Michaelsen, Tier x,p 2^ 

1010. Megasoolex h'achyoyclxtSi Miohaelsen, Abh, Ver. Hamburg, 
xix, p 68. 

Length 80 mm. ; diameter 8 mm* Segments ca. 213. Colour 
dorsally in middle and hinder parts o£ body light reddish-brown, 
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for the rest an equable grey. Prostomium? Segments m 
anterior part of body triannular. Dorsal pores from 6/6. 
Setal rings almost closed; eta regulaily=l^-2a&, zz about the 
same but irregular ; numbers 48^, 47/xivi. Clitelluni ? Male 
pores smaU, m setal zone, ca. of the circumference apart, in 
line with c, surrounded by a dark common area which is some- 
what narrower in the middle line and laterally ends in a point 
about m line with e. Demale pores paired, just m front of setse 

а, Spermathecal pores three pairs, m 6/7-8/9, in line with c, 
each surrounded by a transverse area, dark m colour, which 
extends from a to e. Copulatory areas two pairs, in 17/18 and 
18/19, transversely extended and dark in colour, resembling the 
male area. 

Intestine begins in xv ; no typhlosole in anterior part. Testis 
sacs, unpaired, in x and xi. Seminal vesicles four pairs, in ix- 
xn, the anterior two pairs connected with the anterior, the 
posterior two pairs with the posterior testis sac. Prostates with 
smaU loosely racemose glandular part; duct narrow. Sperma- 
thecal ampulla sac-like ; duel shai^ply marked off, fairly thick, 
about as long as ampulla, half as thick in its ental part, but its 
ectal half much tlimner ; diverticulum given off from junction of 
thicker and thinner parts of duct, olub-sliaped, about half as long 
as duct. Pemal setm 1*3 mm. long, 26 /z in maximum thickness, 
slightly bowed, and very shghtly thinner towards the free end ; 
tip sharply bent and then bent back again , the sides and 
concavity of the mam curve at the tip ornamented with several 
groups of slender teeth. 

JRemarhs, The presence of testis sacs and the relations of the 
seminal vesicles relate this form to Plieretima, The septa in the 
anterior part of the body were much softened, and the position 
of the gizzard, which would have been diagnostic, was not 
determinable ; the absence of intestinal cceca, the paired female 
pores, and the presence of penial setse, point to Megascoleos, 
Nepbndm were not recognizable; the species is therefore pre- 
sumably micronephridial. The pi estates were perhaps not fully 
developed. 

The species is to be placed near M escherichi , it also recalls 
ins and ilf. margaritaceus from the Philippines Miehaelsen 
thinks it possible that it may have to be separated as a distinct 
genus. 

Pisirihution, Eatnapura, at the foot of Adames Peak, Oeylon. 

б. Megascolex oaeruleus B Templeton, 

1844. Meqamolex cmi lUms^ Templeton, P. Z. S. 1844, p. 89 

1882, Pleuioch€Bta moaeleyi^ Beddaid, Tr Eoy. Soc. Edm. xxx, 
p 481, plfl. 26-27 

1800. Perichc^a coendeay Benhom, Quart. J, Mic Sci xxxi, p 286. 

1891. Megaacolex ccaruleusy Bourne, Quart. J. Mic. Sci. xxxu, 
p 49, pis, vi-ix, 

1896, Megaacolex cceruletts (part ), Beddaid, Monog. p. 886. 
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1897. Mega&uolm cwmleiis, lEichaelsen, Sit Slua. Hamburg;, xiv, 
p. 214 

1900. Mega^colcA' c(B\ idem^ Micbaelseu, Tiei. x, p 232. 

Length 260-1000 mm. ; diameter 20-37 mm vSegiuents 250- 
290. Colour bluish green. Prostomium prolobous, broad and 
blunt. Dorsal pores from 6/7. Setea closer sefc and larger 
ventrally ; aa=3-4a&, c2=3-4?/2; numbers 36/v, 140 behind 
chtellum. Clitellum rmg-shaped m front, saddle-shaped behind, 
i,xiii-xxi (—8^). Male pores in line with ca. yV of the 
circumference apart, on the edges of a median depression (m 
preserved specimens). Pemale pores paired. Spermathecal pores 
two pairs, m 7/8 and 8/9, in line with Two pairs of gland 
pores in 17/18 and 18/19, in line with the male pores or the 
hinder pair somewhat internal to the male pores. 

Septa 8/9-12/13 thickened, all strongly except the first. 
Gizzard in v. No calciferous glands, cesophagus swollen in 
x-xv, with ridges and rugae on inner surface of wall. "Well 
marked paired dorsal pouches on the anterior part of the 
inteatme , typhlosole a simple ridge. Last heart in xiii , the 
dorsal vessel bifurcates and reunites several times in the anterior 
segments Testes and funnels two pairs, free, m x and xi. One 
pair of racemose seminal vesicles in xu. Prostates small, with 
tairly smooth glandular part , duct very shoit, muscular. Acces- 
sory glands m coiineclion with the pores in 17/18 and lS/19, 
small, solid, embedded in the body-wall, not seen lu dissection. 
Spermathecal ampulla pear-shaped ; diverticulum very small, 
embedded lu the wall of the duct. No penial setae. 

JRefmarJcs, Bourne describes a series of kidney-shaped glands on 
and opening into the intestine in segments cxii to oxxxiii, 22 
pairs ; Beddard found 16 pairs in Ixxxvito ci. They do not seem 
to be lymph-glauds , their acini are composed of columnar 
epithelium. 

Bourne also gives an exhaustive account of the ciiculatory 
system. 

Beddard could detect no segmental organs ; the worm is there- 
fore presumably micronephridial. He found the pores of the 
accessory glands on segments xvii and xix. 

Distribution, Kandy, Peradeniya, Nuwara Eliya, all in Ceylon. 

6. Megascolex campester Ste^h, 

1916. Megascolei campester^ Stepliensou, Mem. lud. Mus vi,p.78, 
pf. vm, iige 17, 18. 

Length 60-74 mm , maximum diameter 4 mm. Segments 139. 
Colour a dark slate, slightly lighter vent rally and at anterior end 
Prostomium epilobous tongue cut off behind. Dorsal 

pores from 6/6. Setal rings on whitish lines ; doraally a small 
break (zz=^2yz\ veiitrally closed or nearly so; intersetal dis- 
tances rather greater doraally than elsewhere, smallest laterally ; 
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numbers 46/v, ca SO/ix, 48/xiit, 50/xix, and about 47 n\ the 
middle of the body. Clitellum xiii-xvii (=6), purple m colour, 
otherwise indisLingiushable Male pores small, each iii a whitish 
depressed area, the two arena united across the middle line by a 
tract of lighter colour than the regions m front and behind ; a 
slight groove in front of and behind each pore , pores in line witli 
/ or fg, ^ or -J of circuraterence apart Spermaibecal pores 
inconspicuous, three pairs, m line with g in 6/7-8/9. A pair of 
small oval flat whitish genital papillae iii 18/19, internal and 
posterior to the male pores 

No septa notably thickened. Gizzard large, firm, barrel-shaped, 
in vii. (Esophageal swellings in x-xiii or xi-xiii, not set off, but 
with stnated appearance, and transverse lamellaa internally. 



Pig 84 — il/r^asco^tfiBCflWpfs^flrSteph. ; spenuatheoa , the appendages 
on the upper awollen port ot the duct aie nncroiiephndui 


Intestine begins m xiv. Last heart in xiii Micronephridia 
very numerous and minute, on inuer surface of whole body-wall 
and on dorsal w^all of pharynx and buccal cavity , longer nephndia 
from XI backwards, irregularly distributed at first, then usually 




Fig 85 — MegaBcoUi^ campester Sbeph , distal end of a pemal seta , a represents 
the tip as seen under the miorosoope, X ca 400 , h represents what 
would probably be seen if the end could be rotated through a right angle. 


two or three on each side m each segment ; these larger neph- 
ridia are more conspicuous towards the hinder end, each consists 
of a few loops or a coil of a few tons, and has no connection 
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With ii Heptuin Testes and funnels in x and xi, in sacs which 
ooiiiinunicate across the middle line Seminal vesicles four pairs, 
the antenoi two pairs communicating with the anterior testis 
Hac, the otheis with the posterior, those in ix attached to the 
posterior, the others to the anterior wall of their segments , all 
with lobulated edges. Prostates flattened, lobed, occupying xviii- 
^ix or XX . duct stout, almost straight, shining and ot equal 
diameter throughout. vSpermathecal ampulla roughly pear-shaped, 
the broader end 30 ining the duct, duct separated from ampulla 
by a constriction, swollen below the constriction, as long as the 
ampulla, and as broad as the ampulla above, narrowing below ; a 
small diverticulum from side of duct, stalked, swollen at its free 
end where a few chambers can be indistinctly seen ; a number of 
imcronephridin invest the broad part of the duct (text-tig 84). 
Penial setce (text-tig. 85) 1-7 mm long, 20 jj. thick at middle of 
shaft, almost straight, with slight curve diatally , tip flattened, 
ending in two points with an incisure between them, about 
Iialf a dozen irregular rings of fine scnlpturinga near the free end, 
not resolvable into spines under the oil immersion. 

liemurlcs. This species appears to be related to M, hrachycj/clus. 

Distribution, Horton Plains, Ceylon 

7. Megascolex ceylomcus {Bedd.) 

1886. Ferichcpta ooj/lmicaf Beddard, Ann. Mag N H. (6) xvu, 
p 89, pi 11, tigs 1-3 

1805, Meffascolex ceylonicitSf Beddard, Moiiog p 385 

1900, Meyascolex oeylomcica, Michaelsen, Tier x, p 228 

Length 226 mm , ; diameter 10 mni Black dorsally, dark grey 
ventrally, except over clitellum, where it is black also. Setal 
rings closed dorsally, a very slight ventral gap ; number in 
posterior part of body 61 Clitellum ring-shaped, xiv-xvi and a 
part of xvii ( = more than 3) Mole pores oa. i of circumference 
apart. A pair of gland pores on xvm in front of the male 
pores and rather more lateral. Spermathecal pores one pair, 
widely separated, in 8/9. 

Last heart ni xui. Prostates with lobular glandular part 
extending through several segments, duct narrow, long, some- 
what curved. The accessory glands opening on xviii axe narrow 
and tubular. Spermathecae with a amall pear-shaped diverticulum. 
Penial setce generally slightly bowed, more strongly so at the 
distal end, tip rather blunt ; distal fourth of shaft with a number 
of minutely and irregularly denticulate ridges, towards the 
extreme tip broken up so as to become a senes of chevron-shaped 
ridges with the angle turned towards the tip (^. 6., triangular 
sculpturings). 

limarlcs. The species was described from a singly badly pre- 
served specimen. The position of the gizzaid is not recorded. 

Disirihutuyn, Ceylon, 
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8. Megascolex cingnlatns {Sclimarda). 

1801. Ferichcdta oingvlata^ Sclimarda, Neue wu'hell Tliiere, vol ], 
pt 11 , p 14, pi xviii, fig 102, text-fig 

1892. Mega&colex cingidattis^ Beddard, Ann Mng N IT (0) ix, 
p. 122, pL Tu, figs 9-13. 

1896, Megaaeolex cingidatus, Beddard, Mouog p 382 

1897. Megaacolex cmgulafm, Micliaelsen, Mt. Mus Hamburg, xiv, 

p. 229, pi figs 7, 8, 

1900 Megaacolex crngulatiiB^ Micbaelaen, Tier, x, p 229 

1910. Megaacolex ct7igiUatu8y Micbaelsen, Abli Ter. Hamburg, 
xix, p 80. 

1916. Megaacolex dngulatuSf Stephenson, Bee. Ind Mua xii, 
p 329, pi xxxii, fig. 21 

Length 220 mm or less; diameter 3-6 mm. Segments 157 
Colour bluish to reddish violet m life Prostoinium epilobous 
tongue cut off behind. Fii’st dorsal pore m 6/6. Setnl 
rings almost closed, aa=::z—li-2ah , numbers 31 /v, 3S/x, 
33/xiii, 48/xix, 40/s\v ClitelLnm xiii-xvii (= 5) , ring-shaped, 
hut interrupted ventrally in the binder half ol: xvii Male pores 
in setal zone about ^ of circumfeience apart, each surrounded 
by a prominent lip ; no setfie intervening. Female pores paired, 
in fi'ont of setffi a of xiv Spermatliecal pores one pair, m 8/9, 
^ ot circumference apart Two pairs ot pits with slightly 
elevated margins in 17/18 and 18/19, rather i\ider apart than the 
male pores. 

Septum 6/7 very thin; 7/8-11/12 or 13/14 thickened. 
G-izzaid in vi or vii or both Intestine begins in xiv or xv. 
Last heart lu xiii Funnels two pairs, in testis sacs, m x and xi. 
Seminal vesicles two or three pairs. Prostates wuth long, broadly 





Fig 86 . — Megaacolcjs ci7ignla£u8 (Sobmarda) , spormatheca , a, whole orffou, 
the dotted lines showing course of duct behind ampulla , divertiouTum 
only, from miother organ, showing a rather different coiichtjoii of the 
secondary diverticula, rather more highly magnified. 

band-shaped, loosely lobed glandular part, extending back to 
segment xxv or xxx ; duct long, muscular, coiled Tw^o poirB 
accessory glands, opening in the pits in 17/18 and 18/19. 
Spermathecal ampulla somewhat pyramidal or irregular; duct 
begins from the apex of the pyramid, passes at first under the 
ampulla, where it is narrow, then emerging from under the 
ampulla dilates and becomes much stouter; diverticulum given 
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ofi from ecfcal portion of duct, club-shaped ; one or two secon- 
dary diverticula from near base ot pnmarv diverticulum, small, 
stalked, ejoli with one or more grape-like seminal chambers 
(text-fig S()). Penial seloe 1 7 mm. long, with sharp tip, bowed 
shaft, and thick (75 jx) proximal end ; ornamentation of numerous 
denticulated transverse hues on the concave side ot the tip 

H&iiiarks, I found calciferous glands in segments x-xiu , these 
are not mentioned by other authors, aud weie probably oesopha- 
geal swellings only, not distinctly marked off. 

The seimnal vesicles are variously stated to be two pairs m 
xii and xiii, racemose, or three pairs in x, xi and xii not racemose, 
Michaelsen found the coucnve side of the tip to be sharp, like 
a knife ; I did not see any indication of this in my specimen. 

jyistrihution, E of Eadulla, Avissavela, Kandy, and probably 
Peradeuiya, all in Ceylon. 


0, SILegascolex cochinenBis 

1916. Meqascokx cochinemiay Stephenson, Mem Ind Miis vi, p 96, 
pi IX, figs. 82, 88. 


Length 175-220 mm ; diameter 4 mm Segments 224. Colour 
grey, non- pigmented. Prostomium epilobous ^ to tongue cut 
off behind Dorsal pores from 6/6 Setae closer set yen trally ; 
«a=2fi6 m front oE and 3«6 behind clitellum, zz=2yz- numbers 
41/ V, 54/ix, 57/xii, 48/xix, 36-33 in middle of body. Chtellum 
XIV— jwn (== 3 |). Male pores as oblique wavy shts, the 
posterior ends of which approach each other, eacli on a white 
oval elevation, also oblique, winch touciies or almost touches its 



Pig 87 —Megaaeolesi coclmemis Steph , male genital area , 
clit , olitellum , ffi, its postenor border 

fellow in the middle line; the area surrounding the papillae 
depressed, and the whole surrounded by an oval w’all; centres 
of male pores ca circumference apart; the whole area in 
longitudinal extent takes up nearly the length of segment xvm 
(text-fig 87). Female pore apparently single. Spermathecol 
pores in 7/8 and 8/9, m line vnth. a. 
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Septa 6/7-11/12 moderately thicbenecl, the following two 
ehghtly so Gi/zard laige and baiTel-shaped, in v. OEsophugus 
swollen and vascular in xii-xiv. Intestine begins m xix. Last 
heart in xiii. In front of clitellum nepliridia only as tuJ’ts by the 
side of oesophagus , behind clitellum they form a baud (but not a 
single line) in the anterior half of each segment. Testes and 



Pig 88 —jUegascoleo} cochimnais Stepli , speriuatlieca. 

funnels free in x and xi Seminal vesicles, moderately large, 
racemose, in xi and xii. Prostates limited to xvni, each a mass 
of small rounded lobules ; duct passing straight inwards, wider at 
its termination. Spermathecal ampulla ovoid ; duct as long as 
ampulla and less than half as wide ; diverticulum arising irom 
eetaleiidof drict, club-shaped, reaching about to middle of ampulla 
(text-fig. 88) No penial setee. 

Jiemarhs, I found a second pair of ovaries in one specimen. 

I^i^tribiction, Eoiest tramway, Cochin State, 

var. phaseolus 

1916. Megascolex phaseolus, Stephenson, Mem. Lid. Mus. vi. 
p 93, pi. IX, figs. 28, 29 ' 

Length 180 mm ; maximum diameter 3 mm. Segments 270. 
Colour grey, wutb a bluish tmge m parts, clitellum orange. Setm 
closer set ventrolly ; dorsal break decreases backwards from 3?/s 
to ventral break =2£i6m front of clitellum, 4ab in middle of 
body, 3ah towards hinder end; in front of clitellum setm on 
dorsal and lateral surfaces arranged in pairs, in the middle of 
body the mtersetal intervals are very irregular, numbers 34/v 
35/ix, 86/xu, 38/xix, and 26-28 m middle of body, Clitelluni 
xiv-xvii (=4). Male genital field (text-fig. 89) marked by a 
kidney-shaped elevation, transversely placed on xviu, the concavity 
backwards; the elevation surrounded by a groove, and this again 
by an elliptical ridge which is cleft behind m the middle line 
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jMale pores ns fine giooves, oblique in position, beginning in front 
on the kidney-shaped elevation, and ending behind near the 
middle hue on the elliptical raised ring. In some, a small circular 
papilla anteriorly on xix, bordering the groove. 



Fig ^ Megaacolm cocUinemia Steph vor <phaa€olm^ male genital area, 
h , bean-like ele\atioii on xviii ; u , the ring-like wall, cleft behind , 
•p , papilla on xis , oht , olitellnin. 

litmarlcs, I have re-examined the original specimens. The 
smaller number of setae, and the configuration of the male field, 
are the distinguishing marks. Michaelsen (70) consideis that the 
state of contraction or relaxation has much to do with the 
appearance oE the male area, and when the worms are otherwise 
similar makes one a variety of the other; thus tlie several 
vanetios of 2Je(jaBcolex tmvamorensis are distinguished by little 
more than the male fields. 

Bistrihution, Parambikulam, Cochin State. 

10. Megascolex ouigensis Mich. 

1921. Megascolex oi^rgemis, Michaelsen, Mt. Mus Hamburg, 
xxxvui, p 64, text-figs, 8 a, c. 

Length 126-130 mm. ; maximum diameter 4'5 mm. Segments 
ca. 115. Colour yellowish white. Proatomium epilobous ca. | ; 
a middorsal longitudinal furrow passes back from the prostomium 
to groove 1/2. Dorsal pores from 6/6. Setee enlarged at ends of 
body; dorsal break irregular; aa=2«&, zz^2r-^yz\ numbers 
24/v, 33/x, 34/xix, 36/xxvi, 28/xc. Olitellum nng-shaped, Jxiu- 
jxviii ( = 6). Male pores inconspicuous, in the setal zone of 
xvin, ^ of the circumference apart. Peinale pores incon- 
spicuous, ? paired. Spermathecal pores two pairs in 7/8 and 8/9, 
J of the ciicumference apart. No other genital marks. 

Septa 7/8-12/13 thickened, the middle ones of the series fairly 
strongly. Q-izzardiii vi. No calciferous glands. No typhloaole. 
Lost heart in xiii. Micronephndial tufts united to form bushy 
rosettes in the anterior part of the body ; behind this are arranged 
in the form of a fan Testes and funnels free in x and xi, the 
testes apparently on the posterior wall of the segment. Seminal 
vesicles in ix and xu, racemose. Prostates take up about three 
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segraeots, their border slightly ludented, duct one-fifth as long as 
glandular part, small, cylindrical, muscular. Spermathecffi witli 
UTegulaily spindle-shaped ampulla, duct not shaiply marked off, 
short, thin, almost eutiiely embedded in the body-wall , diverticula 
tvNo, one above the other, considerably shorter than the ampulla, 
opening into ental end of duct by a veiy short common stalk, 
each broad at the base and narrowing to its apex which la bent or 
spirally coiled. Penial set® tlnii and delicate, 2 7 mm long, 26^ 
thick in the middle, bowed , tip somewhat flattened at right 
angles to plane of curvature, spoon-shaped, ending in tliree or 
four irregular teeth , the hollow of tlie spoon furnished with 
small teeth, arranged m part iii transverse rows. 

Bemwls, The nephndiol condition apparently resembles that m 
M. filiQiseta 

Bisirxhution Madapur and Somavarpatna, Coorg 

11. Hegascolex dubius {Stejyli,), 

1916 Lmnpito duhiiis^ Stephenson, Rec. Iiid. Mas. xii, p. 316, 
pi. XXXI, fig 9 

Length 106 mm. (originally more, hindei end regenerated); 
chameter 6 mm Segments 134 (or more originally). Colour 
slate-blue, shghtly hghter on ventral surface. Prostomium 
epilobous j, tongue almost closed behind, sides converging at an 
obtuse angle Dorsal pores from 6/7. Set® set more closely, 
and smaller, ventrally than dorsal! y ; no ventral break, dorsal 
break=2y;5, irregular or sometimes absent ; numbers 91/v, 88/ix, 
ea 81/xix, 82/xxvi. Clitellum? Midventral portion of xvni 
pale in colour. Male pores small andslit-hke, close to midventral 
hue, in a small transverse groove just behind the setal zone ; the 
line of the set® is on the sloping anterior wall of the groove, a 
few sot® missing m the neighbourhood of the poies. Female 
pore probably in a slight transverse depression midventrally on 
XIV, a little m front of the setal zone. Spermathecal pores close 
together, though slightly wider apait than the male pores, in 7/8 
and 8/9. 

Septa 5/6~7/8 shghtly strengthened, 8/9 moderately, 9/10- 
15/16 considerably , thereafter the thickening gradually diminishes. 
Gizzard large and firm, in v and vi. (Esophagus laterally bulged 
in x-xiv, and villous internally. Intestine begins m xix ; 
typhlosole m middle of body low, with transverse folds. Last 
heart in xiii. In the most anterior segments nephndia as a tuft 
with a single stalk; behind xiii one loop of the tuft, longer than 
the rest, stretches outwards on the body-wall , from x onwards a 
number of small microuepbndia make their appearance, scattered 
further out on the body-wall; m the middle of the body a 
transverse line of micronepbridia on each side, and a megane- 
phridium (text-fig. 90) with about six funnels, and two loops 
which stretch outwards on the body- vail, one shorter, stout and 
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couBpicuons, the other extremely fine and reaching nearly to the 
midoorsal line. Testes and funnels free in x and xi. Seminal 
vesicles single m xi and xu, large m xi, small in xn. Prostate 


V 



a 

Pig 00 —Mef/asooiox dtibiiia Stepli , a meganepliridium from the middle of the 
body, to show the general relatione of tlie parte, the fmmels, the stout 
and slander loops , a, stout loop , b, slander loop , /, funnels. 

very small, consisting of a number of finger-like processes, almost 
sessile on the body-wall, and vuthoiit visible duct. Spermathec® 
nob visible internally. No penial setse. 

B&tnarliS. The single specimen was possibly immature The 
condition of the nephridiais interesting, the meganephndia seem 
to he here caught in the act of dividing up The species is 
probably to be derived from a Ptnonyx^ its origin being indepen- 
dent of that of other species of the genua (c/. Stephenson, 96). 

Distribution, Kiiraeong, E Himalayas. 

12. Megascolex esohenohi Mioh. 

1910, Meffascolav esc/w^^c/ii^^Michoelaen, Abh, Ver, Hamburg, xix, 
p. 60, text-fig. B. 

Length 43-46 min.; maximum diameter 3 mm. Segments 
104-1 19. Colour dorsally a dark browii-violet, laterally lighter, 
ventrally yellowisli-wliite. Proatomiiim epilobous ca tongue 
open beliuid. First dorsal pore m 5/6. Set© small, venhally 
much closer set than dorsally , the rings broken ventrally to a 
very slight extent and irregularly, dorsally more distinctly 
interrupted but the interval again small ; numbers 40/y, 36/x, 
38/xix, 40/xxv. Chtelliim xiv-xvii (= 4). Male ])ores close 
together on a common transversely oval papilla winch takes up 
the whole length of xviii. Female pores paired, Spermathecal 
pores fused in the middle line or almost so, in 6/7-8/9, contained 
almost wholly m the space between the lines a. 

Septa 8/9-12/13 very little thickened, 10/11 and 11/12 most 
distinctly so Gimrd large, in vii. (Esophagus widened in viii- 
xiii(?), with folded anJ vascular wall, but no set-off calciferons 
glands. No intestinal caeca. No typhlosole. One pair testes and 
funuela in x, enclosed m an unpaired testis sac, transverseh placed, 
narrowed in the mid-ventral line ; a large lateral prolongation on 
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each aide C = seminal vesicle o£ x), and horn this an extension into 
IX ( = seminal vesicle of ix) 5 these latter (111 ix) aie split up into a 
number of in distinctly separated pear-shaped chambers Prostates 
irregularly disc-shaped , duct fairly thick, muscular, straight, 
shorter than the diameter of the gland. Sperrnathocro with 
egg-shaped ampulla ; duct fairly abruptly set off, somewhat longer 
than and about half as thick as ampulla. Diverticulum arises 
near ectal end of duct, about as long, when stiaightened, as duct , 
the ectal half is a stalk, the eiital is somewhat dilated and its 
<iavity often constricted near the ental end. The duct may 
contain a cylindiical apermatophore-like mass of spermatozoa 
Penial setoe almost straight, ca. 0*66 mm. long and ca. 20 thick 
proximally, not much thinner towards distal end; distal end 
narrowed ]UBt above the tip, rather flattened and chisel-like 
between the narrowing and the eud, the truncated end being 
slightly hollowed out (like M, inauniii, but in a much feebler 
degree) , this terminal portion is beset with about ffve irregular 
rings of long and slender spines. 

EetnarJcs, In life the worm moves with a strong, almost 
springing action 

The species has affinities with M. h achycyclus, though there are 
many very distinct differences. It stands alone 111 the genus in 
being proandric (tliough M.fielden and M frosti are metandric) ; 
the possession of a testis sac is shared with a few Australian and 
Ceylonese species. These peculiarities show that this species is 
appioximatmg to Pheretima , the posterior position of the gizzai'd 
(m vii) IB also a step in the same direction ; this last feature is 
only found in Ceylones.© and Indian species (in the Australian 
M, colhmis it occupies parts of vi and vii) 

Distribution, Hidana, near Perademya, Ceylon. 

a, \ar papiUifer Ste2t7i, 

1916. Mega&colex esckenohi^ var. papilhfei , Stephenson, Mem. Ind 
Mcia. VI, p. 77, ph viii, fig 16. 

Length 56 mm. ; diameter 3 mm, Segments 121. Colour much 
as in the type form. Prostomium epilobous tongue either 
cut off behind or not ; segment 1 divided ventrally by a longitiiihnul 
cleft Setal rings broken dorsally and ventrally; r2!=2-2J 
aa^li ab, numbers 36-44. The oval raised aiea or papilla on 
which the male pores are situated (text-fig. 91) may bo marked by 
one or more of the following grooves. — a transverse near its 
anterior border, a similar groove near its posterior border, and 
a longitudinal in the middle line. The spermathecal apertures 
are not fused m the middle line, though close to it Qemtal 
papillee present or not; one, in 19/20, or more rarely two, in 
19/20 and 20/21, small and transversely oval, never quite in the 
middle line, always somewhat to either the right or left side. 

Gizzard partly in vi; the septum (6/7) is attached round its 
anterior part, behind the an tenor third, Micronephridia through- 
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out tb© body; m addition, nepbridial tufts by the side of the 
alimentary canal in v-ix ; and a large nepliriduiin on each side m 
each segment from xvii backwards, wavy or coiled tubes, in 
maximum length equal to half tlie diameter of tlie mteatino, 





xm 

yjx 

XX 


Fig 91 —'Meqcmolt^ eschc^'toU Mich vai ^^apiUtfeVi mole genital area 

fiinaller towards the liiuder end, and may be absent here from one 
or both sides of a segment. The sperniatbecal diverticulum may 
bo cylindrical, and not stalked , or it may be attached separately 
to the body-wall. Penial setm nai rower at the truncated distal 
end than m the type form , spines, ni 6-7 rings, do not stand off 
so much from the shaft as iii the type form. 

]}i8tnhutio)} Horton Plains, Ceylon 

13. Megascolex eunephrus Gogn. 

1911 Megascolex efimephncs, Cognetti, Ann Mag N. H. (8) vii, 
p. 498, pi. xui, figs. 6-7. 

Length more than 85 mm. (binder end wanting), maximum 
diameter (anteelitellial) 3 mm. Segmouta 196. Colour a uniform 
lilac-grey. Prostommin proepilobous. No secondary aimulation. 
First dorsal pore in 8/9 Nephridiopores in 3/4-8/9 in line with 
set® e, fcietee nearly constant in number, ca 24 , ventral break 
regular but not large, doisal break a little larger. Clitellum 
rmg-fi^ia[)ecl, xiv-xvu (= 4). Ventrally on xviii a few large 
papillm, which, joining together, form a triangular figure enclosing 
a depression, one angle of the triangle ])oiiiting forwai'ds and 
reaching 37/18 , nmle [lores near the lateral angles, in line with h. 
Spermatbecal pores in & m 7/8 and 8/9. 

Septa 6/7-8/9 unideratel} llnckened. GiaJiard m v. Intestine 
begins ill xxi. No calciferous glands. Last heart in xiii, 
Nephridia m m-ix as conspicuous tufts, with thin-walled ribbon- 
hke duct, which increases in length from tb© first to the seventh 
pair, and passes through ihe body-wall at the extreme anterior 
margin of tlie segment; from x onwards the nephndia are diffuse 
and small, but ni xiv and xv a pair of the larger nepliridia are 
present m addition. TosI.es and funnels free in x and xi. Bperm 
vesicles grape-like, in xi and xii. Prostates with glandular part 
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much lobed, m xvii~xx; ducfc curved with convexit}" forwards. 
Spermathecse with club-shaped mam pouch ; diverticulum finger- 
shaped, opening into ectal end of duct, in length oiie-tbird o£ 
mam pouch (ampulla plus ducfc). No penial setjo 

Remedies. I do not think the megaiiephiidia ” are here 
anything else tbau the usual tufted nephndia of the anterior 
segments, though they seem to extend further back than usual 
The author notes that nepbridmi like the larger ones of the present 
species have been found by Benham in M. lainqn (113), where 
they probably perforin the office of peptonephridia. On pepto- 
nephndia see Cognetti (117) and Bahl (90). 

This species comes veiy close to M travanooveiisis and its 
vaueties, the spermathecal di\erticiilLiin is much smaller, 
accoidiDg to the figure 

Distribution Coorloon, Travaucore, S ludia. 

14 Megascolex filiciseta Rteplu 

1915. Stephenson, Mem Ind Miis vi, p 94,. 

pi. IX, tigs. 30, 31 

Length 63-70 mm.; diameter 2-3 mm. Segments IIS. 
Colour doraaliy bluish grey behind, purplish in fioiit ; ventrally a 



'^%.^2^-Megaseolm jikciseia Sfceph , pomol seta, lateral view of distal end, 
showing a relatively BrnEill number of pmna-hke apxnea, X oa. 600 

slaty giey ; a fine dark middorsol stnpe. Prostommm epiloboua 
i, tongue closed behind, and marked by a median groove. First 
dor-al pore in 6/6. Setal rings broken dorsallv, zze^2yzt or 
a little more or less ; ventrally the ring closed antenorlv as far as 
XI, but thereafter soon becomes moderately widely interrupted, so 
that aa=s2j^ab f seta a as a rule smaller than the rest, and ab 
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rather less than he , numbers 33/v, 41/ix, 37/xii, 42/xii, and 36 or 
38 in middle of body. CJitellum iiv-xvi (?). JMale pores nicon- 
spiciions, oil very small papillas, between lines a and 6. Hperma- 
tliecal pores minute, close to the middle line, in 7/8 and 8/9. 

Septa 8/9-11/12 moderately thickened, 7/8 and 12/13-13/14 
slightly so. Quzard barrel-sliaped, in vi. Intestine begins in xv 
No cnlciferoLia glands Neplindia as bushy tufts, one on each 
Bide per segment, altaclied by a naiiow base or by a common 
stem ; tovvaids the posterior end one loop gains increased promin- 
ence, but no ]iart is attached to the septum. Testes and funnels 
free in x and xi. Seminal vesicles small, lobed and flattened, in 



Fig 93. — Mcgaiv.'oleai Jihoiseia Stepli. , distal end of a pen ml seta still in its 
sboatli, 'witli luinieious Bplneei, about 10 on each Hide X oti 500 

ix and xii Prostates small, flattened, and confined to xviii, with 
lobed margins; duct not \iaible as a Bepariite structure. Speiina- 
tliecco close by side of nerve-cord; ampulla ovoid; a sepoi^ate duct 
not distinguishable , divei'ticuluui halt as long as main pouch, 
aiisea along with the latter from a common base Penial setse 
1*3 mm. long, 22 /a thick, shaft hont in a bow, tapering towards 
distal end, tip slightly recurved ; on ench side of distal end a row 
of straight stout teeth arranged like the pinnte of a fern, the 
longer teeth 20 fi long and 5-0 fjL broad, the number of teeth on 
each side 8-16. 

Remarlcs The prostates and sperniatheccB were peiha])8 not 
fully developed. The neplmdial condition resembles tliat in 
Woodwardia hastata, Strictly speaking, it is megauephridial 
throughout, each tufted nephridiuin being developinentally a 
branched inegauephridium (c/. remarks in introduction to the 
genus Woodwardia). The condition in the anterior segments of 
M, euneplirm is here continued throughout the body. 

Distribution. Parambikulam, Cochin State, S. India. 

15. HOCegascolex fonis Mich 

* 1897 Megascolex funis, Michaelsen, Mt. Mas. Hamburg, xiv, 

p 210, text-fifs. 1, 2 

1900, MegascoUx f urns, Miohaelsen, Tier x, p. 228. 

1009. Megccscolex funiSy Hicbaelsen, Mem. Iiid. Mus. i, p. 166, 
pi. xui, fig. 24. 

Length 266 ram. and probably more ; diameter 3-5 mm. Seg- 
ments 386, tnanimlar in anterior part of body. Colour an in- 
idefinite bluish grey ( ? due to mode of conservation). Prostomium 
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small, retractile. Pirst dorsal pore in 12/13. Setce m general 
very small, a a little larger than the rest, especially in the anterior 
part of the body; ventral interval in front of clitelluin =3«^>, 
behind clitelluin =12 (sette a and h closer together behind 
clitellum than in front), dorsal interval =3-5 1 / 2 , numbers 56/ui, 
63/v, 65/x, 61/xiu, 75/xxvj Clitellum not distiTigiiislied. Male 
pores on small prominent pnpillee, apparently close belnnd the 
setal zone, ca. oh' circumference apart , lateral to each iiore are 
two papillea, one in trout of the other, forming witli the papilla of 
the male pore a tnangiilar area , m addition there may be one pair 
of papillsB ventrally situated on the anterioi paii: of xix, almost 
contiguous m the middle line Spermathecal pores tv 0 pairs, in 
7/8 and 8/9, about -J of circumference apart, between the lines of 
d and e 

Septum 5/6 very thin, 6/7-13/14 thickened. Gizzai-d in v. 
Intestine begins in xvii. No calciferous glands. Last hearts m 
im Euunels (and probably testes) free, two pairs. Seminal 
vesicles two pairs, in xi and xii. Pi estates with long band-hke 
glandular part, much cut up, duct thin, straight. Spermatbecm 
with narrow tongue-like ampulla, without distinct duct ; club- 
shaped diverticulum ansmg from ectal end, three-fourths as long 
as mam pouch, dilated entd portion consists of a large number of 
small pear-shaped seminal chambers openmg into a central channel. 
Penial setsB 2 mm. long, 60 p, in maximum thickness, with slightly 
bowed and bluntly double-pointed distal end (the points not sepa- 
rately visible as a rule, since in the usual position they co\ep 
each other) ornamented with numerous finely toothed transverse 
ridges, 

Eemarks Not improbably to be united with If. temphtomamis 

Bisinhution, Kandy, Ceylon (perhaps Perademya also). 

16. ICegascolex hendersom Mich, 

1907. Michaelsen.Mt Mus. Hamburg, xxiv, 

p 162, text-flg. 10 

1909 Megasoolex hendei noni, Michaelsen, Mem, Ind. Mus. 1 , p. 184, 
pi. xiu, figs 22, 23, text-tig 16. 

Length 140-230 mm.; maximum diameter 0-8 mm. Segments 
110-152, Colour doisally bluish grey anteriorly, passing into a 
brownish or reddish grey behind , ventrally yellowish grey. Pro- 
stomium tanylobons, tongue rather broad, its sides converging back- 
wards, Segments of anterior part of body tnannular. Dorsal pores 
from 6/6. Setas fairly large, somewhat larger 011 anterior part of 
body than elsewhere, ornamented with irregular toothed transverse 
ridges; veutral break regular, =1^-2 a&; dorsal break irregular, 
=1-2 numbers 28/v, 33/viii, 38/xii, 36/xx, 40/ixvi. Oli- 
tellum saddle-shaped, xui-xix (=7), less distinct on xiii and xix ; 
darker in colour than rest of surface, not well-marked otherwise, 
segments hiannulate, setae present on hinder annulus. Male pores 
ca. of oircumferenoe apart, on small papillm in Im© with 6, 
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behind the setal zone. Sperniathecal pores one pair, in 8/9, ca ^ 
of ciroumfereuce apart., between the lines h and e Copulatorjr 
papillsB (text- fig. 93 a) three pairs, small and tmns verse ly oval, 
situated between the lines h aud o, at the hinder borders of xvii, 
xviii, and xix, oi m the grooves, the first pair smaller than the 
others, the middle pair united to the porophorea , the ventral 
parts of XVII and xx swollen, glandular, and somewhat overhanging 
the region between them ; the lateial ends of these thickenings 
connected by a pair of longitudinal walls which run outside the 
papillfB , the male area between the walls somewhat depressed. 


xvr 
jcm 
xm 

XDC 
XX 

Ihg 93 « 

Pig 93 & — MegasoolexkeTide^'soin'M.ich ; 
Bpermatbdca made trausparent by 
acetic ooid, xS 

7/8-13/14 (or ? 14/16) thickened, especially 10/11 and 
gradually thinner. Gizzard very large, iii front of 
b/7. UHsophagiis swollen in xii, xiii, and xiv ; in xiv the swellings, 
tiiougli not definitely set off from the oesophagus, resemble calci- 
lerous glands , the wall of the swellings in all the segments has 
the larnellaled structuie of calciferons glands. Intestine begins in 
XVI ; no distinct typhlosole Last liearts in xiii iFunnels tree (?) 
in X and xi Vesiculte soininales two pairs, loosely racemose, in ix 
and xii, the hinder pan* the larger^ Prostates confined to xviii, 
glandular part irreguhuly disc-shaped or broadly tongue-shaped, 
much incised ; duct ratlier thick and short, straight, muscular, 
hardly as long as the glandular pai*t. "Egg-sacs C^) in xiv. Sper- 
mathecca with oblong sac-like ampulla ; duct abruptly set off, one- 
third as long and one-third as tliick as ampulla ; diverticulum 
indistinctly stalked, with 3-6 oval or rounded seminal chamhers, 
hanging down and pressed against duct, half ns long as duct and 
much thinner (text-fig, 93 6). No penial setoe. 

Distnhution, Tiger Sliola, near KodaikannI, Palm Hills, 

S. India. 

17. Megasoolex horai 

1022. Maqanoolex horai ^ Stephenson, Rec. Ind. Mus. xxiv, p. 482. 

Length 110 mm ; diameter 2‘6 mm. Segments 188. Colour 
yellowish grey. Prostomium slightly epilohous (?). Dorsal pores 
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from 10/11. Setffi m fairly regular longitudinal lines ; aft=3-4 ah 
m fi'ont of mule pores, =2|-3«& in middle and hinder parts ot 
body; zz=z2-Syz anteiiorly, =1|-1| //- behind genital legion, 
numbers 26/v, 27/ix, 32/xii, 32/xix, and 28 in middle of body No 
ditellum OL genital mai kings present. Male })ores on xvii, on 
papillae, about ^ of circumtereiice apart, in line uitli h, Sper- 
iniithecal pores in 6/7 and 7/8, m oi just internal to the line &, 
^ of circumfeience ajiait 

Septa 7/8-13/14 very slightly strengthened ; (i/7 and 7/8 
attached to body- wall veiitrally behind normal position. Giz/jird 
in VI, lirm and bariel-shaped Calcileious glands in x, xi, and xii, 
stalked. Last heart in xii. Microiiephndia in a single transverse 
row in each segment Testes and funnels free in ix and x. 
Seminal vesicles in xi ouly Prostates deeply bifid on tlio outer 
border, duct bent round sharply at its ectal end Ovanes in xn. 
Spermathecss as small sacs sessile on body-wall, no aepnrate duct , 
a single diverticulum, nairow and tubular, about as long as 
ampulla, fiom junc-tion of sac with body-wall. No penial setflp 

Reviiarhs, This species is closely related to an Assamese group 
of species of Notoscolecc {N. oneilli, stewarti, and slriafm), and lias 
doubtless arisen from some species of tins group, independently of 
the great majority of species of Meffascole.v, Tlie organs in the 
auteiior part of the body are one segment further forwards than 
usual. 

Bistnhution Cherrapunji, Assam. 

18. Megascolex hortonensis Steiih 

1916. Megascolex IwHoiienm, Stephenson, Mem, Jnd. Mus. vi> 
p. 88, p] vm, hga 19, 20 

Length 72 mm., maximum diameter 3 inm. Segments 141 . Colour 
hght grey throughout Prostoinium prolobous Dorsal pores from 



Fig ^—Megaxolex hortonensis StepL , male genital area, cliLt cliLelhim , 
/, the anrfaoe of the thiokened genital field ; pa2 ^ , flat eliglitly raised 
papillia ; pen , penis , pit , depression on xvin. 

8/9 or in front of this (the single specimen was injured near the 
anterior end) Setal rings broken dorsally and ventrally, yz, 
aa=2ah\ setae larger in front of viii, and also somewhat enlarged 
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4it hinder end , arianged m fairly regular lines, especially a, and c, 
but not in pairs , ah =2^ he , niiinbers 20/iv and v, 22/vii, 22j\\\, 
behind clitellniu 24, in hinder part ol body 28. Glitelliiin xiv-xvi 
(=3), smooth, dcliinited by a constiietioa at each end Male area 
{text- fig. 04) an almost lectangular tlnckened patch, taking u]) 
ventral eurtace of xvii, xviii, and Jxix; on this are a pair of conical 
pointed penis-hke projections near tlie lateral border of xviii, 
^ of ciicuinference apart, a pair of circular depressions on the 
anterior ^^art of xviii, internal to and rather in front of tlie penes 
and connected together by a transverse fissure ; and a pair ot flat 
oval areas at the postero-lateral corners of the jiatch, well 
delionted but not much raised. No setflo on the male area. Female 
pore single. Spermathecal poies one pair in 8/9, cn. ^ of circum- 
ference apart A thickened area on viii, comprising nearly all 
the vential surface of this segment, extending slightly on to ix ; 
this area iiiehides a pair of darker oval patches in tlie posterior 
half of viii, Ibe outer border of each in line with the sperma- 
thecal pore 

Septa 6/7-13/14 slightly thickened. Q-izzard subspherical, in vi. 
No caloiferous glands Intestine begins m xix. Last heart in 
xm. Funnels in x and xi. Seminal vesicles in xi and xii, lobu- 
lated, meeting their fellows dorsally Prostates of moderate size, 
flattened, and compact, occupying xviii and xvii ; duct moderately 
stout, muscular, almost straight, and of same diameter throughout. 



Fig 95. — jMerjasoolex ho}toncud»^^\}\\^\ sperumbhocu 

Spermathecoe (text -fig. 95) with elongated ovoid ampulla; duct 
•snort and relatively wide, a tlurd to a quarter as wide as ainpuUa ; 
diverticiilnni finger -like, about ns wide as duct, two- fifths as long 
as main poucli, anamg near octal end of duct. No penial setSD. 

Remarhs. Closely related to JLT. le&njn nnd q^tiinius The chief 
-difference from both is tho larger number of seteo ; the male field 
is nob at all unlike that of quintas , while the absence of caloi- 
ferous glands IB more like h&m^n ; the genital area of segment viii 
ns not represented m either h&m^i or quinius. 

Distribution Horton Plains, Ceylon. 
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19. Megascolex unperatnx {A. G, Bourne). 

1894 Mahhenu8 vnpemtiiv, Bourne, Quart. J Mic. Sci xxxvi, 
p 12, pi 11, pi IV, fig 33, pi. V, tigs. 34-41. 

1900 Megascokx impe) atnx, Michaelaeu, Tier, x, p. 233. 

Length 650 mm ; diameter 11 mni Segments 200. Colour 
dark bro\Mi. Prostomium epilobous, encroncbes very slightly on 
penstommm Piist dorsal pore in 5/6. Setal rings almost 
closed, numbers 52/ii, 80/v, 110/ix. Chtellum not definitely 
limited, XIV to part of xx ( = 6^J; setre present. Male pores 
small and close together, in the preserved specimens, lliougli not 
m the living, on an oval midvential papilla. Peinale ]iorea paired. 
Spermathecal pores very small, three pairs, m 6/7, 7/8, and 8/9» 
very close together. Two pairs of pores of accessori glands, on 
the hinder part of xvii and in groove 19/20, aiiout in line with 

Q-izzard in vii No calcareous glands ; oesopliagus dilated 
segmentally in \i-xiv. Dorsal vessel double in vii and onwards 
for some distance. Tw'O pans of testes and funnels, fieein x and 
xi. Seminal vesicles in ix and xii. Prostates with large rounded 
glandular portion, Spermathecte sauange-shnped, duct short ^ 
small diverticulum embedded m body-wall , fiisi pair of sperma- 
thecsB smaller than second, second smaller than third. No penial 
setffl. 

Rmarh. Bouine used this species m his investigations on the 
development of the setcc and of the micron ephridia 

JDmii'thxiiion. Lamb’s Eocb, Coonoor, m cfenso forest or jungle, 
also on the Hulikal Droog opposite, on the other aide of the 
ravine (oral communication from Bourne, — the locality is not 
stated in the ongmal) 

20. Iffega^colex msignis Mich, 

1910 Megascolex inBxgniSi Michaelsen, Abb. Ver. Hamburg, xix» 
p 78, pi fig 8 ^ 

1916. Megascolex insignia, Stephenson, Bee. Ind Mus. xii, u, 320, 
pi xxxii, fig 22 > 

Length 45-S3mm. ; maximum diameter 2-2-1, nira. Segments 
U5-145. Colour yellowish grey, chtellum light orange yellow. 
Prostoiniiiin epilobous -j, tongue open behind. Dorsal poree 
from 10/11 (perhaps a vestigial pore in 9/10). Setae small ; setal 
rings regularly broken ventrally, aa^2-6 ah , irregularly broken 
dorsally , set© more closely set ventrally ; numbers 36/v, 40/viii^ 
^/xix, 42/xxv (or somewhat smaller numbers may be found). 
Clitellum xiii or ^xm-xvu (=4^-5) Male pores about in line 
witlj 6, ca J of circumference apart, at the lateral limits of a 
median transverse depression, or in pits which are bounded on 
their outer sides by semicircular walls. Spermathecal pores two 
paiM, in I ./8 and 8/9, about in line with 6, 4 of circumferenc© 

A.T\n.T+ ® 
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Septa 6/7-13/14 thickened, the middle ones most, but none 
much. Gizzard in v (or ?vi) No calciferous glands. Intestine 
begins in xiv ; no typhlosole. Last heart in xiii Testes and 
funnels free ni x and xi. Seminal vesicles two pairs, fairly large,, 
compactly racemose, m xi and xii. Prostates small, much incised,, 
lobes faiily loosely arranged; duct moderately thick, a little- 



Pig 96 — Megascolex tnsignis IMiob , Bpermatlieca, 

shorter than the glandular portion, straiglit, slightly thinner at 
the extreme ectal end Ovisacs or similar structures may be 
present in xiv. Spermathecrn (text-fig 96) with sac-like ampulla ; 
duct fairly distinctly set off, length variable, may be quite short or 
as long as or longer than ampulla, diverticulum from ectal end of 
duct, narrow but somewhat thicker at us ental end, as long as or 
rather longer than main pouch. No penial set 00 . 

Remarhs, In my specimens the dorsal pores appeared to begin in 
5/6 or 6/7 , and I found the lobes of the prostate closely pressed 
together. In one of Michaelsen’s specimens the spermathecal 
diverticulum was forked some distance below its ental end. 

The species is related to il/. TconJcancmis^ and especially to- 
Jtf. kavalctianm. 

Dist^'^huthon, Trivandrum, Nedumangad, and Kerumaadi in 
Travancoro , Karakulam, Cochin State ; Panadhure, Ceylon. 

21. Megascolex kavalaianus Stepli 

1916, Mvgasoolex kaucdinanusy Stepheusou, Mem. Ind Mua. vi,. 
p 91, pL ix, fig. 27. 

Length 57 mm. ; maximum diameter 1 J mm. Segments 94. 
Colour pinkish grey, anterior end purplish. Prostoiniuiii smalU 
epilobouB First dorsal pore in 6/6. Befcse often small and 
diffloiilt to see: in front of clitellum, Zal> 

behind, and 3^ ah further liack ; numbers 40/ix, 38/xii, ca. 32/xix, 
and 28 in middle of body. Clitellum ^xiii-|xvii (=4J). Male 
pores as minute white iota, each in the centre of a circular 
shghtly raised area ; the areas, white with a darker centre, take 
up the greater part of the length of xviii, and touch each other in 
the middle line; the pores are in the setal zone and in line 
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6, Pemole pore single Sperraftthecal pores minute, 
pairs, in 7/8 and 8/9, near the middle line, about in line with h 
No septa noticeably thickened Gizzard barrel-shaped, in vi, 
•OEsophagus bulged in xv, xvi, and xvii, with transverse vascular 
■atiiations, and small folds internally. Intestine begins m xi\. 
Last hearts m xiv; these are smaller than those in xiii. Eminels 
m X and xi. VesieuloB seiiunoles in xi and xii, racemose, each 
meeting its fellow dorsally. Prostates confined to xviii, cut up 



Pig. 97. — Mcgaseoleai lamlaianus Bteph , spermatheca. 

into lobes which are tightly compacted together ; duct straight, 
muscular, directed transversely inwards, the ental part narrow, 
the rest stout. Ovisacs or similar structures present in xiv. 
Spermathecal ampulla flattened ovoid , duct well marked off, 
moderately wide, about half as long as ampulla; diverticulum along 
narrow glistening tube, with dilated ental end, longer than main 
pouch, given off from ectal end of duct (text-fig. 97). No peuiiil 
setsa 

jRemarJcs. The species was descnbed from a single specimen ; it 
IS difficult to know what to do in such cases, when theie is no 
indication of tlie extent of variability. It may ultimately have to 
be united with J\I. insignis. The chief difference is m the msle 
field and the hearts (the last in xiv in this form) , other details 
m which the two differ are the oesophageal swellings, the point 
of commencement of the intestine, and the absence of thickened 
septa m the present form The apparent differences m the 
spermathecie are perhaps not very important, as this organ is 
variable m M nmgnis, 

DtAtnbuiion, Kavalai, Cochin State, S. India. 

22, KTegascolex kempi Steiyh. 

1915 Megasoolex kempif Stephenson, Mem. Ind. Mus. vi, p. 84, 
pi. nn, fig. 21 

Length 44 mm ; diameter 2 mm. Segments 116. Colour grey, 
clitellum rather lighter than the rest Prostommm prolobous 
Dot sal surface flattened, slightly grooved in middle and posterior 
thirds. First dorsal pore in 6/7. Setae m regular longitudinal 
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lines, but not grouped m pairs ; ventral setoe larger at ends of 
body, rings broken dorsally and veiitrally, aa = 2ah^ zz=2yz; 
numbers in front of chtelluin 12 (6 on each side), behind' 16 
per segment. Chtellum xiv— Jxvii ( = 3-^). Male pores on 
lelatively laige conical papillss, m line with h, and rather more 
than one-fourtli of cncuin Terence apart. Female pore single. 
Speriuathocal pores inconspicuous, in 8/9, in line with 6. A 
genital area ou xii, mesial, transversely oval, raised m the form 
of a loi'ge flat papilla, its tijinsverse diameter about twice the 
longitudinal ; limited behind by 12/13, in front extending slightly 
on to XI, laterally extending as far as tlie hue b ou each side. 

iN'o septa markedly thickened. Giz/ard in vi, barrel-shaped, 
well developed. No calciferous glands. Last heart in xin. 
Micronephridia in regular transverse rows behind the chtellum ; 
in front of gizzard as large tufts at the sides of the oesophagus 
Testes and funnels free in x and xi. Seminal vesicles in xi and 
XU, the anterior small, of a few rounded lobules, the posterioi-- 



Fig 98. — Mega-acolex kmvpi Stepb. , Bperinatheca. 

racemose, nearly meeting above tlie oesophagus Prostates forming 
rectangulai' masses, only slightly incised; duct short, narrow, 
almost straiglit, of equal diameter throughout. Spermathecal 
ampulla much elongated, fusiform , duct very short and narrow , 
diverticulum finger-shaped, two-tlurds to three-quarters as long 
and half as wide as ampulla, given off from base of ampulla 
(text-fig. 98). No penial i^etro 

Bemavhs, Very closely related to M, qumius , the differences 
are m the genital fields, the presence or absence of calciferous 
gland-like swellings, and the thickening or absence of thickening 
of the septa. 

Ihstrthxihon. Horton Plains, Ceylon. 

23. megascolex konkanensis Fedarb. 

1898. Megascolex ko^ikanenm^ Fedarb, J. Bombay Soc. xi, p. 434, 
pi. 11 , figs. 1, 6-8, 10 

1900 Michaelsen, Tier x, p 221. 

1910 Megascolex kmxkanensia, Michaelsen, Abb. Ver. Hamburg, 
XIX, p. 76, pi. fig. 13. 
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1910 Megascolex horiJcaneimSy Stephenson, Rec lud Miia. xii, 
p 328 

1931 Megascolei Stephenson, Rec. lud. Mua. xxii, 

p 769 

1931. Mega&cultx honhanemiSj Michaelsen, Mt Miia. ILimhurg, 
xxxviii, p 08. 

1922 Megasoolex konh^anensis, Stephenson, Rec, Ind. Mus xxiv, 
p. 431 

Extremely long in relation to diameter ; a large example 
416mm long, 2-3 mm, thick, 370 segments, a moderate-sized 
specimen 165 mm long, ca 2 min. thick, 218 segments. Anterior 
end blunt, the worms being thickest at segment ii Colour 
whitish or yellowish grey Prostommm epilobous ca. J, tongue 
narrow and small. First dorsal pore in 4/5 Set® tail ly small ; 
Tentral break distinct and regulai, aa=ca 3a&, doisal break 
uregular, towards posterior end there may be no breaks, setae 
more closely set ventrally than dorsally iii anterior part oE body, 
often arranged in regular longitudinal hnes , numbers ca. 36 in 
anterior part of body, ca. 24 at 200th segment. Clirellum ring- 
shaped, xiv-xvi or ^xvn (=3-3i). Male pores each in a special 
area, which when lully developed is oval, with its axis diiecied 
forwards and a little inwaids, and approaches its fellow towards 
the middle line , each is depressed, with clean cut margins and a 
transverse ridge passing across the fiooi, and occupies xvni, 
encroaching also on xvii and xix , male pores on the transverse 
ii’idge, ca. one-fourth of the circumfereuce apart. Female pores 
paired. Spermathecal pores two pairs, m 7/8 and 8/9, ca. 
of the circumference apart, situated ventro-laterally. 

Septa 6/7-12/13, thickened, the anterior ones as far as 9/10 
fairly strongly, the rest gradually less so. Gizzard large, m vi. 
No culoiferons glands. Intestine begins in xvi. Last lieart 
in xiii. Funnels tree m x and xi. Seminal vesicles compactly 
racemose, the lobules almost spherical, m xi and xii. Prostates 
with very large glandular part consisting of numerous branched 
lobules, the end branches long and finger-shaped, the whole being 
“mop-like"; duct thick, fairly long, muscular, thmnei at the 
ends; no copulatory sacs Spermathecse witli stalked pear- 
shapeil main pouch, the ectal part beipg perhaps morpbologioully 
part of the ampulla, and the vestigial duct contained in the body- 
wall , diverticulum given off from main pouch where this joins 
body-wall, elongated, slightly swollen at eiital end, with simple 
lumen, length about half that of mam pouch , in many sperma- 
thecaa a epermatophore, filling the narrower part of the ampulla 
and projecting upwards into the dilated portion No penial setfe. 

Bistrihution, Trivandrum, Shasthancottah, Kulattajiuzhn, Mad- 
dathoray, Kerumnadi, Quilon, Kottayam, all in Travancore , 
Eriinkulain and Chitoor m Cocbm, Palghat, Oalicut, Tiruvnllur 
and Tirur in Malabar; Mangalore in S. Kanara; Laccadive Is., 
N. Konkan. 
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«. var. longus 

3916. Meqa&Gohv Koyikane^rnSj var. longm^ Stephenson, Mem, Ind. 

Mus. VI, p. 97, pi. IX, tigs. 34, 36. 

Length 345-570 mm. ; maximum diameter 3-4 mm. Segments 
ca. 400-550, Autei lor end truncated m appearance; body becomes 
niueh narrower (2 mm, only) behind the anterior third Pro- 
stoinuim proepilobous, with the addition of t\io short grooves on 
dorsal surface of segment i. First dorsal pore in 5/0. Dorsal 
breolc m setal ring ca. in front oC clitellum, It jfz behind, and 
still further back ring is closed , in front of clitellum ventral 
break = 2a&, behind clitellum *= 3-4 ; setae in front of clitellum 

mostly very small, ventral set® of xii-xvii enlarged , in anterior 
part of body cth=l^ he , numbers 30-33 in front of clitellum, 30 
at end of first third of body, 28-30 near hinder end Male pores 
piobably on a pair of transversely oval papilloe which are 3 oined 
across the middle line, tlie whole having tlie shape of a dumbbell. 
Female pore single. Spermathecal pores small, iii 7/8 and 8/9, in 
line with cl or de 



Fig 100 — Merjascolex honkmisnBW 
Fedarb var, longm , aporma- 
thoco. 

ft’ Gizzard in v, Prostates (text-tig. 99) small, confined to xviii, 
bushy, composed of many lobules of various shiipas from finger- 
sliaped to spherical ; duct passes straight inwards, is soft, slightly 
glistening, thin at first and dilated in il-s terminal portion. 
Spermathecal ampulla ovoid, duct half as wide and half as long 
again ns ampulla; diverticulum given off from eotal end of duct, 
small, club-shaped, half as long as duct or less (text-fig, lOO) 

Rmarlcs, The differences from the type form are the greater 
ength, the couforination of the male field, the single female pore 
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the smaller size of the prostate, aad different shape of Hporma- 
theca If Michaelsen's supposition regarding the true relations 
of ampulla and duct in the type form are coireot (v. ant.), these 
relations are still fuither obscured iii the present variety. 

Though theie was no distinguishable clitellmn in the spociinons, 
the one dissected appeared to be mature, since copulation had 
occurred, the spermathecal diverticulum being fall of glistening 
spermatozoa. 

JDistnbuiioji Parambikulam, Cochin State. 


24. Megascolez leucocyclus (Schmarda) 

1861. Pe}ickaeta leucoci/cla, Schmaida, Neue wirhull Tliioro, 
pt 11 , p IS, pi xviii, hg. 160, text-tig. 

1892. Megaacolex caauleits (pait ), Beddard, Ann, Mag. N. II. ((>) 

IX, p 122. 

1895 Megaacolex cmi'tdena (part ), Beddard, Mrinog., p. S8fl 
1897 Megaacohx Imcocyclaa^ Micliaelaen, Mt Miis. llaiiihurg. siv, 
p 216, pi, fig 4. 

1900 Megaacolex leucocycluay Michaolseu, Tier, x, p. 288. 


Length 240-370 mm ; diameter 10-12 mm. Segments 133- 
174. Colour bluish grey, with shining white ridge-like setal 
zones ; ventral surface yellowish white. Prostomium epilohous 
Pirst dorsal pore m 6/6 Set© more closely set ventral ly than 
dorsolly; rings irregularly and shortly broken both clorsally 
and ventrally, aa=2o6, zz anteriorly = 3-4 ?/;3 ; numbers 24/ii^ 
55/v, 67/xu, 63/xx, QI/xxyu Clitellum ring-Hhnped, swollen, 
m or xiv-xviu or (=5-7|J). Male pore single* nudvenlral, 
on a cone-shaped papilla. Pemale pores paired, close together 
in front of set®, not always at the same horizontal level. Sper- 
matbecal poi-es median, in 7/8 and 8/9. A transversely oval 
copulatory cushion ruidventrally on the lunder part of xvii, 
showing sometimes a transverse series of dots, perhaps the 
openings of glands ; rarely a similar cusliion on the hinder part 
of xix. ^ 


Septum 8/9 slightly, 9/10-12/13 more strongly thickened. 
Gizzard m vu, large and barrel-shaped. No caleiferous glands. 
Intestine begins in xv, vfith large lateral swellings in xxix con-* 
fined to thut segment. Last hearts m xiii. Xesles and funnels 
nee m x and xi Seminal vesicles three pairs, small, sausage- 
shaped, m XI, xii, and xm ; segments viii-xu occupied by free 
sperm-masses. Prostates paired, with small glfuiduJoi* portion; 
duct fairly thick, straight. Spermalhecse unpaired, the ampulla 
an irregular sac ; duct sharply marked off, shorter than ampulla 
MU‘<nge-ahaped , diveiticula two, arising from duet, broad, short’ 
hangiiig di.wn, each with several seminal chambers. Penial set© 
3 mm. long, 50 ^ thick at base, slightly bowed, tapering gradually, 
chsUI end bent backwards and hollowed out m spoon fashion, tm 
slightly bent forwards; ornamentation of numerous thickly set 
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Remarhs Tlie ongmal deacripbioQ was albogefcliei* mcomplete, 
and the worm woald have been uiirecogmaable the type had 
not been pieserved. Beddard, who was not allowed to dissect 
Schmarda*s material, concluded that the worm was M. coiruleus’^ 
but Michaelseix on dissection found that this was a mis bake. 

The w orins apparently fragment easily, losing the hinder end. 
The lateral swellings of the intestine in xxix may be the beginnings 
of the caeca of Pheretima, 

Dwtmhiition, Kandy and N'uwara Eliya, Ceylou 


26 . Megascolez longiseta Mich. 


1907. Megascolcx longiseta^ Miehoelsen, Mt Mus Hamburg, xxiv, 
p 1(53. 

1909 Megof^oolex lonqi&cta^ Michaelsen, Mem. iud. Mus. i, p. 182, 
pi xui, llgs. 20, 21. 


Length 180 mra. ; diameter 6-6 mm. Segments 240 Colour 
yellowish or in points brownish grey. First dorsal pore in 7/S. 
Setal rings with rather large and regular ventral gap, and rather 
larger and apparently irregular dorsal gap, in anterior part of 
body ventral setoe somewhat enlarged and setal intervals greater ; 
nntubeis in front of chtellum and back to about xxvi, 16 , 



Fig \0\,—Mega^olcs!lo7igmtaMi(ib , , Fig. 102 —MegaBOoloxlongMfaUiQXx . , 
spermabheca, oleaifd in aoofiio patiial aota whole aetai 

aoid (ampulla somewhat flat- X 10; a port of the sbafl-, 

tenod in prepamtiun), X 12. X 260. 

thenceforward more numerons, about 40 or even more (f). Male 
pores ventro-lateral, \ of circumference apart. Spermatheoal 
pores two pairs, in 7/8 and 8/9, about one-fourth of circumference 
apart. 

Septa 6/7-12/13 rather strong, 13/14 scarcely thickened. 
GM^iZard large, in v. JTo calciferous glands. Funnels jfree in x 

s 
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and xi. Seminal vesicles in xi and xii, rather small, racemose. 
Prostates with ratlier small, rather loose grape-like glandular 
portion; duct about as long as glandular part, irregulaily bent, 
moderately thick, narrower at ectal end Sperinathecie (text-fig 
101) with elongated ovoid ampulla; duct not abruptly set off, 
about half as thick and half as long as ampulla; diverticulum 
given off from ectal end of duct, club-shaped, about as long as 
and half as thick as ampulla, with four tube-liko undulating 
seminal chambers in its eiital portion, w’hich cause longitudinal 
protuberances on the surface of the diverticulum. Penial setin 
(text-fig, 102) ca. 7 mm long, very slender, cn. 26 /x thick at 
proximal end, 8/a at distal end, strongly and irregularly bent, 
shaft ornamented by small irregularly scattered triangular closely 
adpressed teeth, tip plain and rather blunt 

Di&tnhidion. [N'uwara Eliya, Ceylon. 


26. Megascolex lorenzi Bosa. 

1894 MegasQolex loienzt, Rosa, Atti Ac Torino, xxix, p 6, 
pi. fig. 4 

1900 Megascolex loi&xzi^ Michaelsen, Tier, x, p 280. 

1910 Megascolex lo^ enzij Michaelsen, Abh Ver. Hamburg, p 70, 
pi. fig 9 

Length 27-60 mm., diameter 1-2 mm. Segments 121. 
Colour (in alcohol) white. Prostomium proepilobous. Dorsal 
pores from 4/6 ; that of 9/10 veiy large, that of 8/9 only a little 
smaller. Setae set closer dorsally than ventrally , aetre a a little 
larger than the rest in the anterior part of the body, m regular 
hues , ventral break of moderate size, no dorsal break ; number 
in xii, 60 Clitellum including xiv-xvi and parts of xiii and xvii 
Male field a transverse median depression, rectangular with 
rounded angles, its length that of segment xvm, the lateral 
margins thickened and bowed inwards ; male pores on the lateral 
slopes of the depression, about between the lines of & and c. 
Spennathecal pores two jiairs, in 7/8 and 8/9, between the lines 
6 and c 

Septa 6/6-3 3/14 thickened, the middle ones of the senes most 
so Q-izzaid very small but not vestigial, m v. No caloiferouH 
glands. OEsophagus swollen segmentally in vm-xiii. Metandnc, 
funnels free in xi. Seminal vesicles a single jiair, much incised, 
m xn. Prostates may be siiort or of the length of 4 or 6 segments, 
tongue-shaped, margin i at her lobed; duct straight or slightly 
sinuous. Spennathecal ampulla soc-like, ovoid ; duct not abruptly 
set off, short, moderately stout; diverticulum shortly etalkecf, of 
2, 3, or 4 seminal chambers bound together m a common mass, 
about one-third as long os mam pouch. No penial setfie. 

DisU'ihitioTi. Kandy and Peradeniya, Ceylon, 
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27 Meg^ascolex manritii {Kmh ) 

1883 PcnchiPta anuata, BocUlnrd, Ann JVitig N II. (5) xii, 
]) 21(i, pi Vlll, finra C-7. 

1880 Penclueta bimf/tiiata-\-P salettensm, Bounio, I’ Z S 1886, 
pp. G60, 069. 

1888 Meymscolox annatiis. Hos»i, Aim jMus Genova, (2a) vi, 
p lo9 

1895 Mf^ffascoiei atinaiuit, BiiddanlyMonog p 384 

1897 Me^aaco/fv armatua, Michaelaeu, Mt Miis ITnmbiirp, xiv, 

p 5. 

1898 Megmpolt* anmthta, Micliaelsen, Zool Jalirb. .Syst xii, 

1) 144 

1900 Megaacolev 7nauritii^ MiobnelsMi, Tier x, p 227 

1903 Megaacolex mmuitiiy Bedclaid, Fauna Laccad. Aichin. 
^ p. 876 

1909, Mioliaelsen, Mem Jud. Muh i, p 179 

1910 Lmnpitii mauritiif Michaelaen, Abb. Ver Ilamburg, xix, 

]) 62 

1911 Lampito mauntu. Coanotti, Ann Mae* N II (8j vn, 

]> 498 

1913. Lampito mauniii, Micbnelaeii, Mt Mna Ilainbiu^, x\\, 
p 79 

1014 Stephenson, Fee Ind Mns p 340 

lf)16 Stephenson, Mem. Ind. Mua m , p 76 

1916, Laminto mauvitii, Stephenson, Rec. Ind. Mna xii, p 316 

1016 Ltimjnto mauntu, Prnshad, J. Bombay Soc xxlv , p 604, 

pi i, hgs 0, 16, pi 11 , fijr 8 

1917. Slephenson, Rec Ind Mus xiii, p. 886 

1920. Stephenson, Mem. Ind Mua vn, p 222 

1921 Moyaacolex mauriiii, Stephenson, Rec Ind. ^lus. xxii, 

p 769. 

1922 Megaacolev manntit, Stephenson, Rec. Tnd Mus. x\iv, 

p 432. 

1016 Moyaacolex Tiiaw'ittiy Mi ohaelsen, Mjo berg’s Aiisti’iil. Exp, 

p 62. 

Length 80-210 miu ; diameter 34-6 mm. Segments 166-190. 
Colour dark yellow with purpiiah tinge at anterior end. 
Prostomimn proloboiia or epilobouB Segments v and vi 
biannubite, the rest of those in front of the clitellura iniiniiulnte 
First dorsal pore 10/11 or 11/12. Setal rings iiitei’nipted 
ventnilly, aa='l]-2l ao\ dorsal break absent or extremely small; 
setttl intervals decrease from the ventral end; seta a is enlarged, 
especially in the anterior part of the body, and ornamented; 
iiurabHrs 38/vi, 44/x, 34/xxi, and 33 in the middle of the body 
Clitelliim xiv-xvii (*=»4), rmg-sbaped. Mole pores on large round 
papilIoD, ca. one-fourth of circiimterence apart, whirh take up the 
whole length of the segment and press aside the furrows in front 
and behind, no setae between, the pores. Female pores double, 
blit very near each other, anteriorly on xiv. Spermatliecal pores 
three pairs, in 6/7, 7/8 and 8/0, in line with seta h. 

Septa 7/8-12/13 thickened. Gizzard in v (? vi). No calciferous 
glaiuN. Lust heart in xiii. Meganephridin accompany the 

b2 
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luici-oiiepbridifl from about xx onwards TesU-s and funnels 
free in x and xu Seminal vesioles in ix and xn, UTegularly cut 
up into small lobes. Prostates much lobuliited, occupying xvm 
;and xix. Spermathecss with elongated ampulla, conal noted in tlie 
middle, and narrowing towards the external opening, duct not 
distinctly marked off; two diverticula, club-shaped, opposite each 
other, ojie-third as long as ampulla Penial seloo inni. long, 
with a single curve, tip horseshoe-shaped with seinicuciilar 
concavity, flattened; numerous rings ot large slender spines 
standing off somewhat from the shaft. 

DisU'ibuUon Veiy widely distributed, has boeii recorded from 
all parts of India, except apparently the United Provinces. 
Lahoie and Kapiirtlmla, in the Punjab : (Jalcut.la, Jfanigiinj, 
Bhogaon, Eajshahi, Saraghafc, Petracona, and iSiliguri, in Jieirgal , 
Stir Lake, Orissa, Bombay, Broach, Burat, Almiedabad, Nadiad, 
Sirvai Madhopur, Uhaiiu, Baroda, Palchar, .roslmchivir, and 
Qodhra, m the Bombay Piesuleucy; Portiigum^ India, Noimir 
Khen, Katui, Gwnlioi, and Jubtiulpore, lu Central India and 
Central Pi 0 Vinces, Dungarpura and Banawara, in 8. Sajputium ; 
Hyderabad, in the Deccan'; Madras, Siilcin, Emiur, PondicluuTv, 
Enmuad, Cochin State, and Travancore State, in S. India, 
Dow'laishweram, Godaveri Dist., on the E Ouast; Mandalay, in 
Burma , from many places lu Ceylon , from the Andaman Islands, 
the Maldives, nod Laccadives 

Outside India it has spread in the region of the lndi»T,n Ocean, 
in the Malay Archipelago, and in S and 8 E Asia gonorally. Its 
original home cannot he detenu med. 

a var zeylanicus {SUph ). 



Length 100 mm.; diameter mm. Segments 147. Colour 
grey Prostomium proloboiis. Dorsal pores from ]2/i;3. Male 
pores in large round sucker-iike depresaiojiK witli raised and 
swollen margins, one-fourth of the circumference apart. Eomalo 
pore median. The breaks m the setal rings are more marked than 
in the type form ; veutrally «a=^3a& in front of and ah behind 
the chtellum , dorsally Z 2 = 2 - 2 | yz. 

Septa 6/7-13/14 thickened, 8/9-12/13 most. Gizzard in vi. 
(Esophagus bulged in xi and xii, but no calciferous glands. 
Intestine begms in iv. Prostates comparatively small; duct thick 
and S-shaped. Accessory prostates near tho iilaiu glamls, one on 
each aide, situated either in front of or behind tiio main gland, each 
inth a short stalk, and of the same texture as the prostate, 
bperuiatbecal ampulla fusiform, no distinctly separate duct, 
diverticula one or two, minute, club-shaped, from an eighth to a 
quarter m long as the ampuUa. Penial aelm 0-83 mm. long, 
22- thick, resembling those of the type form. 

Distribution. Anuradhapura, Ceylon. 



MUi \8C<3LkX 


261 


28. Megascolex multispinus MicJi 

1897 Mef/ascoIiLi' DUiUispiniis, Micbaelsen, Mfc. Mq 9 I[iiiiibuvg, 
\iv, p 221, pi lig 27 

1900 Meffascolev mul^UipinuSf Michaelsen, Tier, x, p 2i]l 

Length 150-195 mni , maxiiiuiin diameter 5J-7 nim. Sogineiits 
115-145, not definitely multiannular Prostoinium piolobons. 
Colour an equable bluish giey (‘^caused by method ol preservation). 
First dorsal pore in 5/6 Setm all very small ; rings only broken 
ventrally for a short distance, aa=:2-^ah; setm more closely set 
on each side of the midventral line; numbers 68/ii, 84/v, 82/x, 
81/xiii, 72/xy, 6S/x\vi, 72/.\\xvn. Clitellum saddle-shaped, 
^xiv-ixviii (=4^) Male pores on proimiient papilloc, one-thiid 
of circumference apart, no setro between them. Three pairs 
copulatory pita, small, deep, transverse in direction, on 16/17, 
17/18, and 19/20 (some may be absent), slightly iiiteinal to line 
of male pores, may be everted and appear as papillce. Female 
pores paired. Spermathecal pores one pair, in 7/8, one-tbird of 
circumference apart 

8optuin 5/G thin, 7/8-13/14 thickened. Gi///.ard in v and vi, 
5/6 attached to its undille. No calciferous grlands Intestine 
begins in xv or xvi. Last hearts m xiii Two pairs funnels, 
enclosed m testis sacs, in x and xi , those in x rathei laiger. Two 
pairs seminal vesicles, simple in form, in ix and xii. Pi estates 
with medium-sized. glandular portion; duct thin, almost straight 
Spermathecal ampiilla lai’ge; duct thick, uneven, with numerous 
seminal chambers in its wall. No penial setm. 

Distribution, Ceylon (probably Perademya) 

29 Hegascolex nureliyeusis Mich. 

1897 Metjascnlex nnrtdiyomu^ Michaolsen, Mi jMub Ilaniburg, 
XIV, p 232, pi figs 12, 13. 

1900 Me(/(Mcole,\, nurelipeMh, Alichaelsen, Tier, x, p. 229 

1915 ^fe(JaAcohx nurehymsiSf Stephenson, Mem Jiicl, Mas vi, 
1> 75. 

Length ]3;i-155min ; maxiniuin diameter mm Segmculs 
109-127, tnaniiular owing to elevation of setal ridges. Almost 
colourJess (sublimate preservation). Prostoinium e|)ilobous \ 
First dorsal pore 5/0. Hetal rings witli irregular dorsal break, 
zz^sh^Syz; ventrally in front of chtellum «« = iip to 
behind cliLollum=2-3a7> , in the moat anterior segments the first 
few mterseUl intervals decrease on passing outwards from the 
middle line both dorsally and ventrally, while ventrally the setie 
themselves also become smaller on passing outwards; othei 
specimens show' an enlargement of the ventral sotas in segments 
111 or IV to viii or ix, while those of x may be markedly small ; 
numbers 29/v, 34/x, 38/xix, 62/xxvi. Olitellum indefinite, may 
be absent in fully mature individuals, about \iii-xvii (=5); 
marked only by a more pronounced purple colour oil the dorsal 
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surface. Male pores about iii line \utb /, ^ of circiim fore i ice 
apoi’t, surrounded by broad ring-sbaped Myalls whicli iiise 
inid vent rally Peiiiale pores paired. Sperinatliecal jiores one 
pair, in 8/0, about in line with g, f of circuinference apart 

Septa 8/9-1J1/14 thickened, especially 0/10-10/11. Gizzard 
firm and barrel-shaped, m vi (or vii?), No cnlcileions glands, 
CBsophngua dilated and inner surface of wall lainellated in xii, 
swollen and piobably similar inteinally m xiii Intestine begins 
in XV. Last hearts m xiii. Testes and funnels in testis sacs ot 
eliaractei istic form, a thin nieiubrane extends Iroin tlie anterior 
to the posterior wall of eacli of these segnientH, encloHing 
abmentaiy canal and hearts, as well as testes and tunnels. 
Seminal vesicles varying in number, four pairs, in xi-xn, those 
in xi contained within the testis sac, those in xii the largest , or 
there may be one pair only, m xii , each vesicle is ])ear-shaped, 
the low^er end being the bioader, the surface maimnillated all over, 
or maiiinullated oier the upper and smooth over thelower portion 
Proslale-s with long band-shaped glandular portion, much 
lobulated, extending bacK wards on intestine to xmu or xxv, duct 
short, stout, irregularly beut, passing outwards and backwards 
from anteio-exleriial end of gland. No accessory prostate glands. 
Spermathecal ampulla very irregular m shape , duct variable in 
length, as long as ampulla or much shorter, shining, stout, broader 
towards ectal end , divertieulinn given off near ectal end of duct, 
club-shaped, varying in size, — as thick as or thicker tlian duel, iis 
long as or not so long as ainpulla; two accessory diverticiihi liom 
near base of the primary, stalked, each w'lth two or three seminal 
chambers. Peni^ setm mm long, 46-67 fx thick at middle 

of length, bowed, more so at distal end, tip tu| enng and bhintly 
pointed; the distal more curved portion ornamented bv iiumerons 
small zigzag lines, which, however, leave tlie extreme end free foi 
a little distance 

KemarliS. Tins species is near M, cinfjiiJatud 

DistTnlnition Nuwara Ehya, Horton Plains, both in Oeyloii. 

130. Megascolex pattipolensls Ste 2 )Jt 

191S Meguacolev pattipolenais, Stephenson, Hpol. Ziwl ^iIl, i>. 

206, pi 11, fig 8 ‘ * 

Length 60 mm ; diameter 2jJ mm Segmenls 120. Prostomuim 
combined pro- and epilohous ^ First dorsal pore 6/0. Selto 
a and h in regular longitudinal lines , ventral break = 2-2 jaii, dorsal 
break decreasing backwards, =3?/r aiitenorly, 2ijz at xiii, ligz 
behind middle third, and is absent at hinder end, numbers 
20/xin, 20 111 middle of body, and 24 at junction of middle and 
posterior thirds. Glitellum? Male pores in the line of h, ^ of 
circumference apart, on papili© which are connected by a 
transverse ridge Spermathecal pores in 8/9, m line with h. 
Genital papillae (text-fig. 103) two pairs, m 17/18 and on xix; the 



MEG^AflOOLBX. 


263 


posterior pair transversely oval, with their centre in the line of b, 
abutting on 18/19 in front but not reaching the hinder border oi‘ 
the segment, the anterior pair smaller, also transverselyeiongated, 
bordering the anterior edge of the male piipillse 



Pig lO^.^Megasoolc^ jpaitipoUima ; male ganital area 

fcjepta 7/8 and 8/9 moderately and 9/10 and 10 ^11 considerably 
strengthened. Gizzard large, m vi Calciferous glands (’ only 
lateral swellings of the oasophagus) in xv and xvi. Male funnels 
free in x and m. Seminal vesicles in xi and xii, lobulated, 
surrounding alimentary canal. Prostates ot moderate size, simple 
rounded masses, not lobulated, with stout ducts, the whole 
lesembling a nuiBhroom Spermatheca one pair, fusiform, with 
short tliiclc duct; diverticulum finger-shaped, as long as ampulla, 
attached to duet at its ental end. No penial setfo. 

Bxstnlmtion, Pattipola, Oevlon. 

31. Megascolex pharetratus Eosa 

1894 Megnscolcv jphm etrcctm, llosa, Atti Ac Torino, xxiv, p. 3, 
pi. ags 1-3 

1900 Meyaacolex phea ctratxis^ Micliaelsen, Tier x, p. 231. 

Length 50 mm., maximum diameter 3 mm. Segments ca. 150, 
Colour in alcohol while. Prostomium epilobous Pirst dorsal 
pore in 6/7. Setal break regular ventrally, and very large ; 
dorsal break irregular ; setal intervals decrease outwards from the 
middle line at first, both on the dorsal and ventral sides ; numbers 
18/xii, 30-40 behind the clitellum. Olitellum xiv-xvii or xviii 
(=4 or 6). Male pores in line with 6, on small papillee. Female 
pore single. H per math ecal pores one pair, in 8/9, in line with &. 
A pair oT large transversely oval papillio on x, extending between 
a and a single papilla on 12/13, the largest of all; another, 
also unpaired, on 15/10 ; in addition 11 others, miicli smaller, 
some paired, others unpaired, on xm, xviii, and xix, as well as on 
grooves 17/18 and 18/19 , amongst these small papillffi winds on 
each side a glanduLir line, which fuses with the one on the other 
side in the middle line of xix. 

Septa of the anterior part of the body as far as 9/10 much 
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thickened Gizzard elongated. Prostates inucli lobulated 5 duct 
of moderate thickness Spermathecal ainpulla pear-shaped , duct 
not set off; divertieiilnm tubular, somewhat contorled, a little 
shorter iliaii ampulla and duct combined. Penial aetm a little 
more than 1 nim. long, bowed, with a nairow and pointed smooth 
distal end, proximal to which are two longitudinal rows of coarse, 
blunt, slightly projecting teeth. 

Bemnrls The ventral setal break is said to be of the 
cii cuinference, which of course is a iniatalio, perhaps for yVi 
the figuie does not seem to show an extraordinarily large interval. 

BnhxhuUon. Kandy, Oeylon 

32 Hegascolex pheretima Mwh. 

1921 Moyascolex pheretimaj Michaelaen, Mt Mub Hamburg, 
xxxviii, p 66, text-hg 8 d 

Length 65 111111 ; diameter 2“3*5 mm l^egnienta 86. Colour 
dorsally reddish or brownish grey, setsB on pale ciicular ridges 
Prostomium epilobous ca. , tongue open behind, but bounded 
n front by a transverse furrow (combined pro- and epilobous). 
Dorsal pores from 5/6 (?4/5) SetsB set I'ather wider apart 
dorsally, ffa=4-5a&, cjs=ca 3-4 yrr, numbers 52 /.xti, 49/xix. 
Olitellum ring-shaped, ^xiii-xvii (= 4i). Male pores on slightly 
raised rather indefinitely limited porophores, in or pai-liaps 
slightly m front of the setal zone, ca. of circumference 
apart. Spermathecal pores two pairs, near each other mm. 
apart), in 7/8 and 8/9. 

Septa d/T-M/lS thickened, those of the testis segments 
strongly so Gizzard very large, cylindrical, in vi. CEsophagus 
swollen segmentoll^ in vii-xiii, the walls with lamellsD projecting 
internally m xi-xiu Ko typhlosole (in anterior part of intes- 
tine). Micronepbridia difese; in many places larger lufts 
present, Kunnels free in x and xi. Seminal vesicles reniForm, 
racemose, in xi and xii. Prostates confined to xviii ; duct thin, 
straight, of equable thickness throughout. Spermathecal ampulla 
elongated, ^vlde^ towards its eutal end ; duct fairly well marked 
off, much thinner than but almost as long as ampulla ; diverticulum 
single, club-shaped, small, given off from ectal end of duct, tuo- 
thirds os long as duct. No penial aetm. 

IhstYihutloii Manakoti, Coorg. 

33. Megascolex polytheca ^ieplu 

1916. M$g(MGolex polytheca, Stephenson, Mem Ind. Mus. m, 
p 89, pi. viii/fig. 26. 

Length 160-260 mm. ; maximum diameter 3| ram. Segments 
264 or more Colour a uniform grey, except at anterior end, 
which IS darker with a purplish tinge Body stout and cylin- 
drical as far as xi; anterior half behind genital segments is 
flattened, with a dorsal groove. Prostoraium proepilobous or 
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epilobouB tongue open behind. Dorsal poies lioin 4/6. ISetal 
riDgs almostj closed dorsal I y (may be quite closed behind 
chtelluin); ventral break anteriorly =3^6, behind male pores 
4 ah, and further b.iek may be as inucli as 6 ah ; set© of V“ix set 
on raised rings, giving a triannulate appearance to the segments , 
ab greater than he , a and h are in regular longitudinal lines, and 
are larger than the other set© ; t, d, and e may also be in regular 
lines behind the genital region ; set© of prechlellar region smaller 
and more numerous than those behind , numbers 54/jx, ca. 46/xix, 
and 46-48 further back. Chtelluin ? Male poies m line with 6c, 
on circular white papillro which take up nearly the whole length 
of the segment. Spermathecal pores numerous, in 7/8 and 8/D, 
appearing as a row of white jioints on each side, 6 to 9 in 
number, extending outwards from between h and c, the intervals 
between successive apertures rather greater than the mterselal 
intervals 

Septa 7/8-11/12 considerably thickened, 7/8-9/JO moat of all; 
those in front and behind slightly lluckeued Gizzard barrel- 
shaped, in V. No calciferous glands, but the oesophagus is 
dilated, with large transverse vascular striatums, in xii-xiv. 
Intestine begins in xix. Punnels free in x and xi- Seminal 
vesicles racemose, in xi and xii. Prostates composed of small 



Fig 104, — Mvga&ooledi' polyfhevii Steph , upeimaLheca, after clnivjng, h v , blood- 
vGBfiel running uloug its Bide , oav , portion of iIr cnvily containing only 
giaiuilar matter, epithelial lining, «■, transpaiont inaaB, Ulling 
greater }iarli of oiLTity , X 90 


lobes closely coinpucied together, confined to xviii, but causing a 
bulging forwards and backwai'ds ol' the septa , duct short, shining, 
and stout, widened near its termination Spermatliecm (text- 
fig. 104) small and numerous, disposed in a row on each side of 
tlie segment (viii and ix), each a club-shaped organ, with ii long 
stalk, the ental end dilated ; length of each up to 1 nini., hieadth 
ab the wider end ca 0 2 mm No penial setco. 

I>istnh(tio7i Jva\alai, Cochin »State 


rt. var. zonatns /S’icp/i. 

1916. Alef/a8cole.v polythcUf vai*. zwatusj Stephenson, Mem. Ind. 
Mas. VI, p. 00, pi. IX, hg. 26. 

Length 110 mm. ; diameter 2^ mm. Segments 146. Colour a 
medium grey, with darker middorsal groove over the greater part 
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ot' tile length ; clitellura browner, Prostomiuni epilobous the 
sides of the tongue converging behind, but the hinder end open 
No appearance of secondary annnlation in the anterior segmentfe 
Dorsal pores from 6/6. Dorsal setal gap diminishing backwaids, 
from 2 J yz in front to complete absence at the hinder end , 
ventral gap 2^-3 ah in front of clitellum, 3^ ah behind this , 



Kig 105 — Mcffmcokx polyfheca, Stoph var ::mciUia , spormafclieoa. 

setffi of pregenitai region on the whole smaller than the 
rest, a and 1> not laigei than the others, ah not regularly 
gi’eater thau 6c, and a and 6 not m regular lines; numbers 
46/ix, 4o/xiii, 39/xix, 35 and 38 further back. Clitellum well 
delimited, from siv to nearly hinder end of xvii (=uearly 4). 
Male pores on small -whitisii papillce in line with 6 , the surface 
depressed between the pores. Deinale pore single, yperniathecal 
pores 4-6 on each side in each groove, beginning from the line 6 or 
interval ah ; intervals between successive pores about equal to the 
intersetal intervals 

Prostatic duct somewhat wavy, notably broader at the octal 
end. Spermathecss 4-6 on each side in each row , ampulla and 
duct distingmshable, ampulla ovoid, duct cylindrical, ratlier longer 
than and about half as wide as ampulla . usually u diverticulum 
from the terminal portion ot the duct, slightly club-shaped, from 
half as long to nearly ns long as duct, glistening, with simple 
cavity. 

DistrihiUion. Parambikulam, Cochin State. 

34. Megascolez pumilio Stejyh. 

1016 Megascolea ptimilxo, Stephenson, Hec. Ind. Mus xii, p 

Length 64 mm ; maximum diameter mm. Segments 109. 
Colour an equable grey, clitelliim a marked reddish brown. Pro- 
stomium epilobous tongue not cut off behind. Dorsal pores 
from 6/6. Set© throughout the greater pai't of the body 12 per 
segment, m front of clitellum ns three pairs on each side ; near 
the hinder end 16, 17, ®r 18 per segment, irregularly arranged 



]\IJ£GA5‘C'OLU\'. 


267 


cloiml inlenal coiisideiable, —^yz m front of clitellum, 3i/c 
behind Clitelliiin mv-xyi (= 3) Mule pores faintly indicated 
in or just outMde the line ot h. The ventral surface o£ xviii 
shows a transversely elongated thickened patch extending from 
outside the line /> on one side to a corresponding point on the 
other. Peinale pore single Spennathecal pores in 7/8 and 8/9, 
in hue with 

Septa 7/8-9/10 considerably thickened, 6/7 somewdiat so, 
10/1 1-J 4/15 becoming progressively thinner Gi/zaul in v. !No 
calciferous glands Intestiue begins m xv. Testes and funnels 
free in x and \i Seminal \esicles in ix and xii. Piostates 
extending from xviii to xxi, moat bulky m xviii and xix, thinner 
and dorsally situated in xx and xxi , duct relativelv stout and 
sharpl}- curved Sperinnthecro with relatively laige ovoid ampulla- 
duct uot sharply demarcated, as long as and nearly half as thick as 
ampulla, slightly curved, diveiticuliim club-shaped, aiismg from 
ental end ot duct, as long as and half as wide as ampulla 

Hemarlcs. Penial setoe are not mentioned in the onginal 

Dwtnhiihou Trivandrum, S India. 

35. Megascolex q^uiutus Stei^h, 

1913. Meyascolea qumtus, Stephenson, Spol Zeyl vui, p 268, 
pi 11 , figs. 1 1, 12 

Length 37 inin., diameter 2 5 mm. Segments 139 Colour 
light grey. Prostoinium epilobous i. Dorsal poies from G/7. 
{Setal ring interrupted iiTegiilarly dorsally, regularly ventrally , 
(ut=:^3ah; setoj 12 per segment iii front ot clitellum, usually 16 
behind ; « to / form a series of regular longitudinal lines, tlie 




Fig, 106 —Metjanoolex qittnfUH Stcpli, , Fig 107 — MeyctscoleBB qidnfits Stoph. , 
multi genital ami Hpennatheou 


remainder, when there are more, being nreguloi’ , ah=hc and de^ 
but iliese are rather greater than cd and e/, ?.e, there la an 
indication of pairing ; setae of segments u-vi enlarged, especially 
a and h Clitellum ? Male pores in line with on very small 
papilla). Sperm athecal pores inconspicuous, a single pair, in 8/9, 
just external to the line of b. A male genital aiea (text-fig 106) 
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embraces xvni, half of xvii, and two-tlurds of xix , it includes the 
whole of the ventral surface, is slightly laised, and caiTies a ]jiiir 
of flat circular patches, each vMth ii duik dot m the middle, 
situated in front of and infernal to the male pores oxer the 
position ot 17/18 (this gi’oove being obliterated ventiiilly) 

Septa 8/9-13/14 considerably, 7/8 and 14/15-17/18 modeiiitely 
thickened. Grizmrd in vi Calciterous glands as dilatations of 
the oesophagus in xv and xau, very vasculai*, with lamellated walls 
internally. Intestine begins in xviii Testes and funnels free in 
X and XI. Seminal vesicles lacemose, in xi and xii Prostates 
small, eonfliied to xvin , duct thick, and straight except for a 
bend at its ental end {Spermathedil ampulla elongated, some- 
what dilated at its ental end; duct not marked off, simply the 
prolongation of the narrower end of the ampulla , diverticulum 
finger-shaped, f as long as the mam pouch or more, iirising near 
the junction of the latter uith the body-xxall (text-fig. 107) No 
penial setre 

It&niarhs The formulae for the intersetal distances are mis- 
printed in tlie original paper The calciferous glands are more 
probablv gland-like swellings of the oesophagus , it is not implied 
that they are set off from the CB90])hagua at all. 

Biisirihuhon Pattipola, Ceylon 

36, Kegascolex ratus €ogn. 

1911i Meqaaoolei ratua, Ooguetti, Ann. Mag. N II (8) vii, p COO, 
pi xin, figs 8-10 

1913 Megaacolex j oiMa^ Michaelaen, Mt Mus Hainbmg, xxx, p 87. 

1916 Megaacolex ? atiia, Stephouson, Pec Ind Mus xii, p. 327 

Length 230-315 mm ; maximum diameter 7-10 ram Sog- 
inenta 162-218 Colour dorsally violet-brown oi dark violet, 
ventrally grey Prostornium tauylobous, epilohous or pro- 
epiloboiis Segmeut-s x-xm bmnnulai. Setm closer set ventrally 
than dorsally, in front of chtellum no dorsal bieak, or dorsal 
break irregular, while ■\eiitral hreak=2«&; behind chtellum 
afl =2-4 2^7/1: ; numbers about 180 in x, about 135 m 

middle of bodv^. OlitePum saddle-shaped, xiv-xviii Mole poies 
each on a whitish tubercle, which is supported on a swollen 
papilla, in hue w'lth setae absent between the pores. Female 
pores paired Hpermathecal pores two pairs, in 7/8 and S/9, in 
line with /. Paiied papillae, all close to the midventml line, on 
16/17, 19/20, 20/21, and 21/22, sometimes on 14/15, 15/lG, and 
22/23 in addition ; those on 16/17 may be largei than the rest, 
and those on 21/22, or 20/21 and 21/22, may be absent. 

Septa 7/8-12/13 much thickened. Gkazard in v (or vi?). 
Intestine begins in xiv. Testes aud funnels in x and xi, in large 
and lobulated sacs, which fuse dorsally to the cBsophagus. Seminal 
vesicles finger-shaped, smaller than the testis sacs, in ix and xii. 
Prostates occupy xix-xxii, lobed at the margins ; duct strong, cylin- 
drical, passing first forwards and then inwards, Spermathecal 
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ampLilla tranaversely striped, more or less ovoui, but widei 
towards the ectal eud, duct abruptly marked off, about oiie-tbird 
as broad and loug as ampulla; diverticulum enclosed m duct-wall, 
but x^iojects on its surface, small, with 4-7 oval seminal chambers, 
opening into eiital end of duct. No penial setm 

D%strihaUon. Coorloon, Clmniiiigi, and Trivandrum, in JS. Indin. 

^7. Megascolez sarasinorum MuJi. 

1897 MeyaBQolcx sarimnomm, jMicliaelseu, Mt Mus. Ilnmbuig, 
XIV, p. 224, pi. hg 5 

1900. Art; Micliaelsen, Tier x, p 231. 

1910 yif Art; Midiaolsen, Abb Yei IlambiLrg, 

2UX, p 83 

Length 140-190 mm, , diameter 5i-7 mm Segments 136- 
148. Colour ? (destroyed by preservative). PiosLoiniiim pro- 
loboua. Segments triannular in consequence of setal zone forming 
a circular ridge JTiisb dorsal pore in 5/6. Setm more closely 
set dorsally m anterior part ot body , setal iings almost closed; 
immbeis S5/v, 94/x, 84/xix, 70/xxvi. Olitellum much swollen, 
saddle-shaped, xiv or ^xiv-j or § xviii (=ca,4 or more); if 
cUtellum includes whole of xiv the eusbioii which beais the female 
pores joins ils two aidob, so that U. appears ring-shaped on the 
anterior pint of xiv. Male pores ventrally situated, on the mesial 
Bides of prominent broad papilla)- Pemale pores paired, on a 
transversely elongated cushion. Speiinathecal pores one pair, in 
7/8 Sucker-like copulatoiy cushions, transversely oval, paired, 
ni 9/10, 17/18, and 19/20; thei*e may be others m lC/17 and 
20/21 ; those in front of the male pores the largest. 

Septum 6/7 very thin, 7/8-13/14 thickened, gradually more so 
towards the middle of the senes. Gizziird lu vi. No caleiierous 
glands Intestine begins in xvi. Last hearts in xm. Two pairs 
of testes and funnels in x and xi, enclosed in testis sacs. Two 
])airs seminal vesicles, large, compressed racemose, in ix and xii. 
Prostates compressed racemose ; duct S -shaped, muscular. 
8permathecal ampulla flatly ovoid, or in younger specimens 
tongue-shaped, broad scale-like bulging, — an evagination 

of the cavity of the ampulla at its eotal end, duct as broad as 
long, narrower than ampulla; diverticulum in angle between 
ampulla and duct, small, globular, contaiiung a few seminal 
chambers ; also in wall of duct are numerous small canals, 
widened to form small seminal chambers at their blind ends, 

liemarks The similarity of this form to M. muUtspmiis is so 
great that 1 should have considered it a vanety only, if Michael sen 
had not described them both m the same paper, and presumably, 
tlierefore, had them under his observation about the same time, 
with an opportunity of comparing them. 

jDistnhuiion Trincomah, N. of Dam bulla and Trincomah, 
Kaniya near Trincomah, Mahavoli Ganga, — all in Ceylon. 
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38 Megascolex sclimardsB Mich, 

1897 Megascolei Micliaelsen, Mt Mua Haiubui"- xiv 

p 208, pi. figs 30, 31 ' 

1900. Merjascolcx sclmiauloij Micliaelseu, I'ler x, p. 22(3 

Length ca 00 min ; diameter 3-3J mm. Segments ca 190. 
Colour grey to yellowish -grey Proatommm’^ Dorsal porea 
praseiit in front of clifcellar region. Setm a enlarged, h less so, 
c less so again, etc. ^ 2^ ct6, a&=2 2ic, ho greater than ccZ, 

cd greater tliancZd, de greater than or equal to ef, thenceforward 
spaces equal ; dorsally the ring irregularly broken ; lines a, h, 
and regular, the rest more or less nregulai-. Clitelluin ? (not 
developed), Male pores in the line of 6, on transverse papillm 
which extend between a and d Spermathecal pores tu o pairs, 
m 7/8 and 8/9, between tlie lines ot b and c Three copulatory 
papillro, transversely elongated, taking up the space betweeii 
setsB a, longitndmally of the length of a segment, ou x, xvii, and 
XIX, mid ventral. 

Septa 7/8-12/13 thickened Q-izzard m front of 7/8. Intestine 
begins in xv or xvi Two pairs racemose seminal vesicles in xi 
and xii Prostates racemose; duct narrow, str.nght. Sper- 
inathecal ampulla irregularly pear-sh^ed, often kinJied; duct 
short, uariow, not sharply marked off; diverticulum slendeily 
Llub-shaped, about as long as ampulla, opening into duct. Penial 
set© 1*2 mm. long, maximum diameter 16 /a, distally scarcely 
narrow ed, distal fourth bent at an angle, tip flattened and hollowed, 
without ornamentation, the lateral margins of the flattening 
thickened. 


I2enictr7i»s Described from a single specimen of Schmarda’s 
collection, preserved along with the type of hracliycyclus. The 
specimen was mutilated, and without chtellum ; the segment 
which contained the gizzard was not exactly determined. 

Dutnhutwn. Eatnapura, at the foot of Adam’s Peak, Ceylon. 


39. Megasoolex sextus Steph. 

1913. MegnscoUx sextus^ Stephenson, Spol Zeyl viii p. 270 pi ii 
tigs. 13, 14 ' r* ; r ; 

1916. M^Bgtt&Qolox sBxtusj Stephenson, hEem Jnd. M.us vi p 88 
pi vm, fig. 24 # r 7 


Length 100 mm ; diameter 2 mm. Segments 114. Colour 
brown dorsallv, setss implanted *011 whitish rings , hghfc grey 
ventrallyv Piostomium epilobous |, tongue famtl v out ol behind. 
Dorsal pores in anterior pait of body in front of the grooves, the 
til st on the posterior part of segment y. Setal rings almost closed 
dorsally, veiitrally aa=^%ah, or often 2^ ah in front of clitelluin ; 
iiitersetal intervals approximately the same in all parts of the ring • 
numbers 36/v, 40/ix, 30/xv, 50/xix, and 50 posteriorly. Cii ellum 
j xiv-xvi (=24), not marked. Male pores on pap.llas one-fourth of 
circumFerenee apart, no set© between the pores. Spermathecal 
pores in 6/7 and 7/8, nearly half the circumference apart. Genital 
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papillflB two pairs, one in 9/10, transversely oval with eye-hke 
markings m the centre, a little more than of circuinlereute 
apart, the other pair in 17/lb, as small wfntish'elevations slightly 



h'lg lOS — Stepb , speimatheca 

internal to the line of the male pores ; sometimes an additional 
pair, in 18/19, almost circular, eye-like, in line with the male 
pores. 

Septa 9/10-13/14 may be slightly thickened. Q-izzard in vii 
Intestine begins m xiv or xv Micronephndia in two rows in 
each segment, one in front of and the other behind the setol 
zone. Testes and funnels in x and xi, enclosed m testis sacs 
which approach, or actually fuse with, each other above the 
oesophagus. Seminal vesicles in xi and xii, comparatively small, 
not lobulated. Proalates occupy xviii-xxi, lobulated , duct stout, 



100 — Megcmolex scxUih Steph , chattil ond of peninl sotn 


originating in xix, and running forwards obliquely to end in xviii 
Spermathecal ampulla somewhat flattened, irregiilurly circular, 
duct veiy broad, nearly as long as ampulla, not sharply marked 
oft'; diverticulum very small, club-shaped, arising from middle or 
ental end of duct. Pemal setro 1 nun. long, Io/a thick at the 
middle ; shaft, straight in its proximal two-thirds, distal third 
sometimes with wavy outline, tip curved through a quadrant and 
sliarply pointed ; about 0*08 mm. from the ond there ie a slight 
swelUng at the situation of a ring of tooth-like sciiJpturmgs which 
do not stand olf from the shaft, and there may be one or two 
similar swelliugB more proximally, with rudimentaiy sciilpturings. 
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Eemarls The testis sacs and the posteuor situation of the 
gizzard represent an approach to Pherehma ; these, with the 
position ot the spermathecal pores, form a distinctive combination 
of characters. 

Distribution Pattipola, Ceylon- 


4(j, Megascolex singhalensis Mich, 

1897 Megascole% singhaleims^ Michaelseu, Mt, Miis Hamburg, 
XIV, p 227, pi. hgs 16, 17 

1900 Megascolex singhalensiSj Michaelsen, Tier x, p. 230 

Length 115 mm \ diameter 5 inni Segments 136, triaiinular, 
tlirough setal zone being elevated to form a ndge. Colour whitish 
or grey (due to sublimate) Prostouuum opilobous ^ No dorsal 
pores Setal rings almost closed ; the iiitevvai aa greater than 
ah, ah than he, etc., zz very iriegiilar, =1^-4 in the anterior 
part o£ body seta a larger than 6, h than c, c than d, etc. ; numbers 
28/vi, 33/viii, 34/xiii, 40/xix, 41/xxvi Olitellum ring-shaped, 
xiv-xvii (=4) Male pores scarcely one-fourth of ciicumterence 
apart, behind the setal zone ; no setoB between the pores. Pemale 
pores paired Spermathecal pores t\^o pairs, in 7/8 and 8/9, in 
line With d 

Septum 6/7 lery fine, 7/S rather stoutei, 8/9-13/14 thickened 
Gizzard in fiont of 7/8 in vii) No calciferous glands. Intes- 
tine begins m xv Last hearts m xiu. Two pairs oF testis sacs, 
in X and xi Two pairs of racemose seminal vesicles, in xii and 
xm. Prostates wuth long loosely racemose glandular portion, 
extending through xvui-xxvi , duct long, thin, and evenly curved. 
Ovisacs present in xiv. Spermathecal ampulla an ovoid sac ; duct 
well set off, two-thuds as long and one-tbird as thick as ampulla , 
diverticulum tubular, thinner than duct basally, and twice as long 
as duct, which it enters at its eetal end; nuinerons seminal 
chambers in the swollen ental end of diverticulum ; and a small 
accessory diverticulum with two or three seminal chambers, on the 
ental portion of chiet diverticulum. Penial setsB 6 d mm, long, 
SO fi thick proximally, 60 ju, near distal end, bowed to form the 
third of a circle, with laterally rather widened, bluntly rounded 
smooth tip , proximal to tip numerous fine, narrow, not closely 
adpressed teeth 

Distribution, Nuwara Elija, Ceylon. 

41. lllEegascolex spectabilis Mich, 

1910. Megascolex ^edabilts, Michaelsen, Abh, Ver. Hamburg, xix, 
p. 80, pL figs 10-12. 

Length 235-320 mm ; diameter 5^-9 to 7-10 mm. Segments 
157-174. Colour dorsally bluish to violet gre v , fading ventralwards 
to a light yeJlo wish-grey. Prosfeomiuin epilobous tongue open 
behind. First dorsal pore 9/10 (or perhaps 8/9). Setae on ndge.s, 
small m anterior part and middle of body, fairly large towards 
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binder end; ventral break indislmct id anterior part, distinct- 
but small hirtlier back , dorsal break iii general distinct aud fairly 
wide 5 iiuiiibeis 5S/x, 50/xix, 59/j.x v, 30-4O/cl-clx Clitellum ring- 
shaped, xiv-xvii (=4). Male pores on small transversely oval 
papillD3, or aonietiines depressed, about one-tourth of circuin terenee 
apart ; no setfs between the pores. Female pores paired. Sper- 
mathecal pores one pair, ventro-lateraJ, in 8/9, about of 
oircumterence apart. A pair ot small grey circular glandulai* 
areas in 17/18, siiiTounded by a wliitiah wall; they lie in front of 
the male papillaQ, tlieir centres a little lateral to the hues of the 
pores , tlfey bear the openings of the accessory glands. 

Septa 7/8-13/14 thictened, those in the middle of the series 
most CEsophagiis with calcifeious gknd-like swellings seg- 
mental ly 111 x-xiii Funnels in x aud xi, these segments being 
lilled out by masses of sperinato/iOii ; if testis sacs are present, 
they miiat be extremely delicate structures Seminal vesicles 
small, apparently vestigial, in xi and xii. Prostates laige, 
occupying a number of segments, thickly tongue-shapod, com- 
pact! v racemose, consisting of closely adpressed lobules ; duct of 
the same thickness tliroughout, bent, muscular. An accessory 
gland 111 front ot each prost.ate, opening in 17/18 (v. sup.); each 
IS about half as long and thick as the piostate, with a smooth 
surface, and consists apparently ot a tube with closely adpressed 
in id Illations ; the duct, or narrower ectal end, is not distinctly 
marked oh Sperniatliecro with very large ampulla, duct very 
short and cone-shaped, concealed by the ampulla , diverticulum 
ovoid, with nidisliiict stalk, small, attached to ental end of duct . 
a still smaller secondary diveiticiiliini, iinstalked and roundish, 
comprising several seminal cliambers, on under side of primary 
diverticulum. Penial setcQ 2 in in long, 85 /a thick proximall\, 
almost straight in tlie proximal half, curved in the distal half 
and most so at the distal end ; this end flattened in a plane at 
right angles to that of the curve of the shaft, though not broadened ; 
the distal fourth, except the extreme tip, ornamented with very 
tine, closely set, siiglitly curved Viigzag stnm. 

Ef^narhs The gizzard is not mentioned. Accessorj proslatic 
glands occur also in M. cicanthodriloides^ ciiicfidatua^ and ceyhmem ; 
M,nur 6 ln/emiSfi\H 0 has relal.ioiia to this group; compare the penial 
setu3 of that and the present form 

'DistrihuUon. Vaxvella, Ceylon 

42. Iffegascolex sylvioola {Mich,). 

1907. Lampito ^ylvicola^ Michaolsou, Mt 3Jua. riambuig, xxiv, 
p. 161, text-tig. 0, 

1909. Lampito syloicola, J^tichaelaeii, Mem. Ind. Mas. i, p. 181, 
pi. xm, tig 19, text-tig. 16. 

Length 185 mm.; diameter 2^-3 jJ mm. Segments ca. 200 
Colour a uniform light grey. Pi-ostoniium epilobous tongue 

T 
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narrow !First dorsfil pore in 9/10 SetoB small, rallier enlarged 
m tlie anterior half of the anteclitellar region; rings irregularlv 
but broadly interrupted do really, especially at the ant^^nor end, 
regularly broken venti’ally, «a=ca. 2a6, setse a and ft regularly 
placed throughout the body; numbeis lO/iii, 12/iv, 11 /v, 15/xin, 
21/xvii, 27/xxiv, and ca. 30 at the hinder end. Clitellum ? Male 
pores between the lines a and 6, on minute papillee, the pai>ilho 
surrounded by a couimou whitish wall of dumbbell shape, tiper- 
mathecal pores in the line of a, in 7/8 and 8/0 A large rectan- 
gidar cushion with rounded corners, broader transversely, on tbe 
antenoT part of xix, laterally reaching about to the Ifne i?, and 
pressing back somewhat the setal zone, which is at its hinder 
margin 

Septa 6/7-13/14 thickened, especially 7/8-9/10. Gizzard large, 
in VI (? v) (Esophagus simple, without set-off calciferous glands, 
a little swollen in xiii (? and in some neighbouring segments) 
Typhlosole small and indistinct Last heart in xiii. Behind 
clitellum in each segment a pair of meganephridia as well as a 
number of micronephndia ; in front of this only inicronephridia 
Funnels fiee in xi. Seminal vesicles, racemose, in sii. Prostates 



Fig 110 — NegoAcoleso sylvicola (Mioh ) , apemaOieca made 
transparent by acetic acid , x 16 

split into two parts, each part with some more or less deep 
incisures; duct fairly long and thin, irregularly undulating. 
Spermathecal ampulla pear-shaped, passing without break into 
the duct : duct twice as long and at its beginning half as thick as 
the ampulla, but becomes thinner towards its ectal end, two 
diverticula, club-shaped or nearly cylinclrica], about half as long 
and thick as the duct, opening opposite to each other into the 
duct below its middle, each with a single seiumal chamber (text- 
fig. 110). No penial setae. 

IhstAhution. Tiger Shola, near Kodaikanal, Palm Hills, 
S. India. 

43. ICegasoolex teiiipletoiiia.uuB Rosa, 

1802 Maga^coUx templetonianus, Rosa, Boll. Mus. Torino, vii, 
no 131, p 1. 
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1803 Me(fasLob\i tenipletomanm^ Ude, Z wisa Zool l\ii, p 05, 
pi IV, tga IS, 14 rt, 14 15 

1897 Me(/ascolex iempletomanm^ JVIicliaolsen, Mt Mu«» Ilmnbiirg, 
MV, p 213, pi. 11 

1000 McyaHcolei templetoiiimniSf^ IVlicliaolHeii, Tier, x p. 232. 

Lengtli 250-500 luni. , diameter 10-12 mm. yegineiits 240- 
570. Colour yellowiah to greeniah grey. Prosl'omium without 
dorsal process First dorsal pore m 11/12 or 12/13. ISetal rings 
interrupted dorstilly and veutrall^ , rt«=ca.4«5 and = 2 2J5, 
numbers 62/xii, and furtlior back up to 112. OlitelJum ;ixiv- 
]xvii (=3)? Mole pores ventrally situated, on small papillae in 
ii rectangular depressed aiea, wbicli has swollen lateral borders 
iiiul extends over ^xvii, xviii, and xix. Female pore single, 
ypeiuiatliecal pores m 7/8 and S/9, ventrolateral, in line with It 
or Copulatory papillcs Hat, transAeraely elongated, in line 
with the male pores, on the hinder part of xvii, botli anteriorlv 
and posteriorly on xix, and often on the anterior pai t of xx — 
tliree or four pairs in all; sometimes also a number oF circuhii, 
less distinct spots on xviii. 

Septa 5/0 or (>/7-14/15 thickened, especially the four or five 
nntenov ot these G-izzard in v. Two pairs of funnels in x and 
M Two pans of seminal vesicles in xi and xii Pi estates race- 
mose, glandular portion deeply incised, cleft into two. Sper- 
inathecas tubiilai, duct thin nud very short; small Hnger-ahaped 
diverticulum arising from the ectal end Penial set® 1 6 mm 
long, SOja ill ina-\inniin diameter; distal end slightly bent, 
sharpened ui cliiseUfaahion, and slightly excavated (z c., tho 
terminal edge cut out in an arc); ornamentation of numerous fine 
zigzag transverse ridges 

\ 

lUmarLs. The two points of the penial setoo are not seen 
separately in the usual position, since they cover each other 

This species is remarkably similar to M,fu.nx8\ 1 sliould have 
been tempted to unite the latter with the present species, but 
for the fact that Michnelsen had examples of both under liis eyes 
while lie was writing Ins paper (Mt. Mas. Hamburg, xiv). 

Diatnhution, Colombo, Ceylon. 

44 llegascolex travanoorensis Mieli, 

1910. Megaacolea' tmvancoveima f. tygvea^ Michaolaea, Abli, Ver. 
I Jam burg, p, 72, pi. fig 16. 

1913 Merjaaoolex irammoorexiaia vai*. typicmt Miobaelsen, Mt 
Mus Hamburg, xxx, p. 86, text-fig. JJI h 

Length 125 mm.; diameter ljJ-2 mm. Segments 280. Colour 
grey, non pigmented. Prostomium^ indistinctly epilobous. First 
dorsal pore in 4/5. Setoo on ii-vi enlarged, distjiielly paired iii 
the first two, fbree or four fleta-bearing segments , rings inter- 
lupted fairly widely both dorsall3 and ventrally, the ventral 
interval very regular; the setaa form more or less regular longi- 
tudinal lines, especially those on the ventral surface on the 
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anterior part oE the bOLly , numbers —3 pairs ou each aide in ii 
and ui, 3 or 4 pairs on each side in iv, 4 pairs m 0 setce on eiicli 
side in V, ca. 20/vii andix, 23-25/x-xxv. Ohtelhun Male pores 
in the setal zone in the line of on slightly raised cusliioiia, whicli 
are egg-shaped, their inner borders approximated and paiallel, 
then narrower poles directed forwards, both ciisliions together 
almost fill up a somewhat depressed median area, which is bounded 
laterally aud iii front by a sliglit wall Eenmle pores paired. 
{Sperm athecal pores two pairs, between a and />, in 7/8 and 8/9, 
about of tlie cii cumference apait. 

Septa 6/7-12/18 thickened, the last slightly, the rest moie 
strongly. Gizzard large, in vi. No cal ciferons glands Ennnels 
free in x and xi. Seminal vesicles fauly small, compactly race- 
mose, lu XI and xii. Prostates foiily large, rather long, irregularly 
rectaiigiilai, with deeply incised and uneven surface, duct fairly 
long, Its ectal portion longitudinal in diiection, 1 airly thick, with 
muscular shimmei , the longer ental portion winding, aliout half 
as thick, less glancing, especially at the beginning, where it is 
concealed by the gland. No copulatoiy sues, Spernmthccal 
ampulla large, pear-shaped, much narrowed and usually much 
bent at its ectal end; duct still thinner, vei'y short, mostly con- 
cealed in the body-wall; diverticulum enters tlie ectal end of 
ampulla, is narrowly club-shaped and somew'bat bent at its ectal 
end , a mass at the ectal end of ampulla seems to represent an 
incompletely formed spermatophore No penial setro. 

RemarU, The form of the sperinathecm relates tins form to 
M kQ)ilane)m8, 

Bist) \buiiOiu Pollode, Travancore, 8. India 


a vai. quilonensis Ific/t. 


1910. Menascokv t) avancoremiB iSIiclniolseu, Abh 

imo Hamburg, XIX, p 74, pi figs 17,18. 

1913 Jlegaacolex t} avaiicoi emis var quiione nais, UmhimlsQw, Mt 
Mufl. Hamburg, xxs, p. 85, text-fig HI 0. 


Length 85 mm., diameter 1-2 min. Segments ISO. Colour 
light grej', iion-pigmented. Prostomiiim epilobous 4. Pairing 
. in anterior segments not distinguishalde ; nuinbors 12/u- 
vu, 16/ii, 2ti/xiu, 22/xxv. Olitellum ring-shaped, lucliiding 
^ of xiii and } of xvu (= 3.^). Male pores ca. 4 circumference 
apart, m a common transverse groove ; in front of this, in 17/18 
a transversely oval, indistinctly limited glandular cushion 
Spermathecal pores in 7/8 and 8/9, in line with a, ea. ot 
circumference apart. Prostates extend through ten segments ; the 
duct IS lery thin in its ental third. Spermatliecal ampulla broail 
and flat, irregularly bulged ; diverticulum very long, longer tliaii 
111 the typi^form of the species ; spermatopliores in ectal part of 
ampulla spherical (once two spefmatophores in one ampulla). 

Disfnhdion Shaslhancottah, near Quilon, Travancore 
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h var ghatensis Midi 

1010 Meriascolex ti aiancoi cmis ^al■ (/luitmaiSj Miclmolbeii, Abli 
Ver Hambiiig, mx, p. 75 

19Jy Mcgaacolox iramxnco^emu var ghat&ma^ Micbnclfleii, Mt 
Mua Hambiiv", xxx, p 85, text-lig IH D 

Lengtli ca 80 mm.; diameter 1-14 mm. Segments ca 185. 
Coloui light to dark grey, iinpiginented Seta) not paired in 
anterior segments; numbers 12/ii-iij, 16/iv, 18/v’-xiii, 20/xxv 
Clite]liini nng-sliaped, xvii (=3j}) ? Male pores in setal 

zone, ca. oF circumference apart, on small lonndish papilla?; 
a median ventral male field, soinewliat depressed, slneld-sliaped, 
extending backwards to setal /one of xix, the male pores appear 
as mosially projecting spellings of the prominent bolder ot the 
area. Sperinathecal pores in 7/8 and 8/0, medial from the line 
of «, ca. ^ of circumference apart Prostaies and spermatheca 
ns in var. fjmloneusis ^ for the rest, as in the typical form of tlie 
spei'ies 

Bmt) dnUion. JMaddatlioruy, Travancore. 
c ^ai* honaccordensia Mult 

1913 Mvf/aavohi t) aoanco} eiisia \ar honaccordansia, Micbaelscii, 
Mt Mus Ilnmbiug, \xx, p 84, te\t>fig 111 A. 

Length 250 iimi , diameter 24-3J mm. Segments ca 300. 
Colour pale, non-pigmented Body extremely long and thin. 
Vential seta) in anterior legioii enlarged (as far as -vi), iiiigs 
distinctly and legularly broken ventrally, rta=2«7;, setso a in 
regular longitudinal lines , dorsally rings not broken ; setae not 
111 pairs ; numbers 12/ii, IG/iii, 20/xvi, 26/xxvi,45/cclxxx(i.<?.,the 
numbers are much greater iiosleriorJy). Clitelliiiii ring-shaped, 
}xiii-4xvii (‘=4) Male field trapeze-shaped, with rounded 
angles, "broader than long, flat and sneker-like, iirojecfcing at tlie 
sides of the annual, extending from a little behind the setal zone 
of xvn to a little behind that of xviii ; the hoaiii-shaped centre 
and anterior and lateral borders of tlie area are raised, a depressed 
])ortioii being left on each aide of the heart-shaped figure, and a 
deeper depiessioii, transverse in direction, behind, at the posterior 
border of the area ; the lateral depressions are almost filled up by 
flat elevations, so that the actually depressed portion is conhned 
to a groove around these and lo the tianaverse depression at the 
jiosterior border. The poateiior ends of the lateral borders are 
turned in towards the middle line as papillse, wlneli are doubtless 
tlie male porophores. Pemale poie single, Spei’inathecal poi’es 
two pairs, m 7/8 and 8/9, in line witli h 

Sepia 5/6-14/16 thickened, the middle ones of the senes most. 
Gizzard large, in v. Prostates lobed and uneven, in xvii-xxi, 
much constricted by the septa , duct S“Shaped, fairly thick and 
muBOular in its eotal, thinner and not shining in its ental part. 
Speriuatheonl ampulla sac-like lu its enlal, narrow m its eelal 
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portion, duct small, a little tliiiiner than the ectal part of the 
ampulla , diverticulum imrrou ly club-shaped, opening into the 
duct, about half as long as mam pouch. 

Disirihuiion, Bonaccord, Travancore. 


d. var peutagonalis ). 

1916 Mef/a8cob^,v 2}mtagoncditi^ Stephenson, Rec. Ind Miis xii, 
p* 331, pi. XXX ti, flgrt 23, 24. 

Length moie than 108 mm. ; diameter 3 mm. Segments 
more than 94. Colour a uniform medium grey. Secondavv 
annulation m segments vii-ix. Anterior end tiiiiicated, pro- 
stonmim small, triangular, the posterior angle pointed, l^irst 
dorsal pore in 6/6 Ventral setal gap = 2 ai m front ot clitelliiin, 
2^ ah behind it ; dorsal gap large, 4-6 yz in front of clitellum, G or 
even 8 yz posteriorly ; ventral setce in fairly regular longitudinal 
lines, dorsal seise not ; ventml set so of viii and ix remarkably 
small; numbers 14/v, 16/x, 14/xii, 13/xix, 19/xxii, 20 or 22 
further back, 32 at hinder end of the (incomplete) specimen. 



It 

Fit; 1\] ^MegaaooJ^ iTavanco}mm»lA.\Q\i,\ixx pentagonahs^ 
male genii al field 

Olitellum not definitely limited, xiV“|xvii (=3.]). Male field 
(text-6g. Ill) on xviii, pentagonal in shape, \Mtli the hose for- 
Avards, the whole occupying theanterior two-thirds of the segment, 
the lateral angles produced outwards, and the whole area sun ounded 
bv a groove and marked by an inverted T-shaped depression. 
Male pores under the overhanging posterior sides of the pentagon, 
near the lateral angles, in hne with setae h. Sperinatheeal pores 
small, in 7/8 and in line with h. 

Septa 6/7-10/11 considerably thickened, the next few mode- 
rately so, and then gradually thinner as far as 16/17. Gtizzard 
in Y, firm and barrel-shaped. 'No calciferoua glands. 'Intestine 
begins in xvi. Proslatea long, band-like, much incised, extendjng 
from xvii to xx ; duct sinuouB or curled, passing backwards to its 
opening, its ental portion being the thinnest. Spermathecal 
ampulla sausage-shaped, bent near its ental end, the ental end 
being slightly dilated ; duct short, half as thick as ampulfa ; 
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diverticulum from junction of duct and ampulla, more than half 
as long as ampulla, thin, tabular, witli a slight dilatation at its 
eutnl end (text-hg, 112) 

Bisiiihuixov, Trivandiwm, Ti-avancore. 



J?ig iri — Mcfjit^^colesifmmiwoicnittsM.n^i vai , 

fipoi uiatlioea 

JRemaihs on the several forms helong%ny to the species. The foiins 
constitute an almost unbroken senes, bonaccordensis^ the largest, 
being at one end, gliaimsis^ the smallest, at the other ; the next 
largest, iyp%ca and pentagonalisy come near honcicGordcnsis^ and the 
second smallest, qiixlonensia, near gliatensis. The male field of 
Michaelsen's forms are illustrated by a series of diugratns m 
Michaelsen’s paper of 1913, and that of pentagowlis in mine 
of 1916 (reproduced here as text-fig. Ill) ; all can be reduced 
more or less to a common type ; it is possible that the differences 
are to some extent unreal, and due to varying states of con- 
traction. 

A I'enowed examination of var. jientagonalia does indeed seem 
to show that the male pores are as described above ; but from 
internal inspection tliey appear to be in line with setss o, about in 
the setal zone ; there is no outward indication of a pore here, this 
position corresponding to the extreme outer angle of the marginal 
groove. 

45. Megascolex tnlobatus {Steph ). 

1914. Lampito tnlubaia^ Stephenson, Rec. lud. Mus. x, p 340, 
pi. xxxvi, figs 2-4, 

Length 80 mm,; maximum diameter 4 mm. Segments 160. 
Colour light brown dorsally, with mid-dorsal purple streak behind 
clitellum. Ventral surface flattened. Prostomium combined 

pro- and epilobous tongue not cut off behind. Dorsifl pores 
from 11/12. yetal rings almost closed dorsally, but the interval 
irregular; ventrally or even in front of 

clitelluiri , the largest mter\al is and the largest setae are 
numbers 28/v, 40/3x, 44/xii, 34/xix, and 82-34 more posteriorly. 
Olitelliun extends over xiv-xvii (=3^) Male pores between 
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b and c, nearly a quarter of eirciimfeieiice apart, each pore OM,and 
near the outer bolder of, a raised flat glandular area , the area 
takes up the whole length of the segment, and hius a semicircular 
inner border and an indented outer margin the outline oi which 
forma three lobes. Female pore apparently single, Sperinatheeal 
pores small, in 6/7, 7/8, and 8/9, about in the lateral line ol 
the bocl> . 

Septa 6/7 "S/O coiuiderably and 9/10-11/12 greatly tblckHned, 
the thickening rapidly diminishing behind this G-izzavd in v, 
semi-ellipsoidiil, its anterior end joined to a soft wide portion 
ot the (Esophagus No set-ofl' calciteroua glands , oBSopliagus with 
lainellated internal wall in some of the anterior segments, where 
It is slightly dilated. Intestine begins m xx. Last lieiiit in xni, 
Megauephridia and micronephiidia coexist behind xx , in \x and 
in front only nucrouephridia, which are in numbers on the sepia, 
and extremely dense on the body-wall in xv-xmi, but. are rare or 
absent on the panetes elsewhere. Funnels free m x and xi 
Seunnal vesicles m xii, lobnlated, curving lound the gut so as to 
meet dorsally Prostates of considerable size, contiued to xviii, 
lobulated , duct stout, white and shining, shoit and only slightly 
bent Spermatbecal ampulla large, irregularly shaped, variable lu 
form , no distinct duct, only a naiTownng of ampulla where it 
leaches body-Avall , two diverticula, small, elongated, and rathoi 
club-shaped, opposite each other, given off from the octal end of 
the main ])ouch Penial setre 1 2 mm long, 36 /m in inaximuni 
thickness, gently curved , distal end of shaft armed with tri- 
angular teeth ot some size, extending further up the shalt on the 
outside of the curve than on the inside ; tip scooped out like a 
horeeshoe, with a web spanning the concavity. 

Distribution Baroda 

46. Megascolex trivandranug /Sitej)h 

1910 Meifuscohv tnvandiumis, Stephenson, Hue. Iiul. Miis. xii, 
p 330, pi xxxn, figs. 26, 26 

Length 72 mm. 5 diameter 2 ram. Segments 130 Colour grey, 
with darker mid-dorsal hue, clitellum reddish-brown Pro- 
stomium epilobous \ to Dorsal pores from 5/6. Dorsal 
setal gap=2-3?/r, ventvals=3a6, or it may bo 4 ah beliiiul the 
clitellum ; the lutersetal distances increase towards the sides, 
ah being the smallest; numbers 36/v, 43 /ix, 41/xii, lU/xix, and 
29 m the middle of the body. Clitellum xiv-xvii (= 4 ). Male 
pores on small papiUie in line with c, or he, at the ends of a ii’ans- 
versely elongated depression deepest at the ends and slightly 
convex forw^ards, the depression is surrounded by a whitish lip, 
and with the lip takes up the whole length of the segment (text- 
fig. 113). Spermatbecal pores on minute papillm, in 7/8 and 8 / 9 , 
just external to the line of 5 . 

Septum 7/8 slightly thickened; thenceforward septa mode- 
rately thickened up to 11 / 12 , thence deoreasingly so to 16/16. 
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Gizzard witli a snioUep portion in v, a largei portion in vi, sub- 
spherical, anterior end flattened . OEsopbagus seginentiilly swollen 
and vascular in ix-xiv Intestine begins in xvi Last* [leiirt in 
xni. Nepbridia behind clitellnin arranged m n single row just 
behind the ‘^eptiiin in each begment ; in front of thtelliim none 
on panetes, but stalked tnfts by the side of oesoplmgus, the first 
of the senes large and connected with hinder angle of pharynx 
Pimnols free in x and xi Seimiial vesicles, racemose, in xi and 



Fig 1 14 — Megascolex irt mndramis . 

Stopb , Bpeiiuatboca 

xii, the posterior pair the larger. Prostates suial!, confined to 
xviii, lobules closely compacted, duct relatively stout, passing 
transversely inwards, thinner at its eiital end and gradually 
widening. Sperinntbecal ampulla smooth and ovoid , duct rela- 
tively stout, two-thirds as long and half as broad as ampulla , 
diverticulum two-tUirds ns long again as duct and ampulla togetlier, 
tubular, coiled and twisted, arising from ectal end of duct, at its 
free end a small spheiical chamber unth simple cavity (text- 
fig. 114) No penial setie. 

llcmarks. There is a mistake as to the length of the diverticulum 
ill the original text — see the figure, which shows it correctly. 

The species is closely related to M coclunmsxa with its vav 
2 iliaseoli{>s, It is a smnller worm, however, the gizzard is inoie 
posterior, the length of the spenimt-liecal divei'ticulnm is much 
greater, and the male field has a different conformation 

DistnhuHoiu Trivandium, Travancore. 

47. Megascolex varians Mich, 

1897 Mefjmcole^i vanam^ Miclmelseii, Mt Miis Hamburg, xiv 
p 201, pi figs. 24, 26 

1900. Meyascolkv mnam^ Michnelaen, Tier x, p, 220. 

Length 86~29() mm. ; maximum diameter 3-7 min. Segments 
l30-2f)2, triannulai’ or still further subdividecL Prostomium 
proloboiis. First dorsal pore in 6/7 (? 6/6) Setae in anterior 
part of body mostly m 16 regular longitudinal rows, beinnd the 
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chtelliiia up to 20, further back up to 24 per segment, iti the 
posterior part only a and 6 in regular lines, ventral gap = 2-2J«6; 
dorsal gap in front=4^ i/z, behind is irregular, but mostly smallei 
Clitellum swoUen, rmg-shaped, xiv-xvn ( = 4) Male pores in 
hue with on pnpillai which are accompamacl laterally by curved 
longitudinal wails. Female pore single Spermathecal pores 
two pairs, m 7/8 and 8/9. in line with I Copulatory cushions 
with central pit, mostly unpaired, seldom pniied, but when 
unpaired not always median, on segments vni-rxiii, xv-xvn, xix- 
ixn or some of these, taking up the uhole length of the segment, 
they are t!ie rule on xii and xiii, but are very often absent on 
X and XI, very variable, seldom altogetlier wanting, on the 
clitellum they are iiat, not raised. 

Septum 5/6 very thin, G/7-11/12 thickened, the first less than 
the rest. Gi/zard in. v (and ? ^ vi). No calciterous glands. 
Intestine begins in xix. Last heaits m xin. Testes and tunnels 
two pairs, free. Seminal vesicles racemose, ni xi and xii. 
Prostates with small glandular portion , duct narrow, forming a 
single spiral turn, Spermathecal ampulla an n regular sac; duct 
short, nariow; diverticulum finger-shaped, somewhat thiunei 
aud longer than the duct, which it joins at the ectal end of the 
latter Peinal setas m two sacs ou each side, representing setae 
a and h, several Beta 3 in each sac , 2 5 mm. long, 36 /x thick in 
the middle, almost stiaight, bowed at each end, bluntly pointed, 
ornamented with numerous broad and not very closely adpressed 
teeth, irregularly placed. 

Hemarls, There are astonishing vaiiations in tlie size of tbe 
mature worms. 

Disinbiitirm Nuwara Eliya, aud probably Porudetnya, botii in 
Ceylon 

a. var simplex Midi 

181)7 Mef/ascolev ia7'ia7i3 var mnplex\ Miclniclseii, Mt Mus. 
liambiii'g, xiY, p. 207, pi fag. 23 

1900 MegaRcolex uai tails var simplest, Miclmelsi-*!!, Tier x, p. 221, 

1913 Megasoalex annandalei ^ SlephenRon, Spol. Zc*yl viii, p 2(J3 

1913 Megascolea. ourtm, Stephenson, Spol. Zeyl. vhi, p. 207, i)l. u, 
fig 10 

1015 Meguaculex uimaivs vav, Stt'phenaon, Mem. Iiul. 

Mus. v3, p. 88. 

Leiiglli 62-90 min.; maximum diameter 2 i -3 mm. Segments 
114-184 Colour light grey or olive. Proslomium prolobous, 
or epilobous ^ First dorsal pore 9/10. Sefcal rings broken 
dorsal ly and ventrally ; zz = 2yz anteriorly and 4 yz behind, 3 ah 
ill front of and 4 ^5 behind clitellum ; in fi out of clitellum setos 
arranged in regular longitudinal lines, in (J pairs on eacli side ; in 
the hinder part, while the number of seleo is about the same, 
those in the lateral region are more irregularly distributed. 
Clitelliiin xiv-xvii ( = 4). Male pores in line with &, on small 
papillae 4* of circumference apart, the surrounding area 
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tliickeaed aud wimkled Spermatbecal pores one pair, in hue 
with I), in 8/9. Copulatory cushions variable , behind the clitellum 
none, one (most usually), or two, on xx . . . . xxiv , and one, a 
pair, or three in front of this, on ix . . xn, or on xv 

Some of the septa 7/8-10/11 thickened. Gizzard in vi Pros- 
tates small aud compact , duct tliin and straight Sperinathecal 
ampulla of an inverted pear- shape; duct ot moderate thick- 
ness, diverticulum A^ery long, 13-4 tunes as long as ampulla. 



Pig 115, — Mcffotioofeoi^ vanaw Mioh \iir bimplcm ^ 
diHtal end of ponial Botu 

tubular, coiled or bent on itself Penial setae (text-fig, 115) 
up to 7'25 mm. long, 24 fj. thick, tapering to a blunt point , distal 
end slightly broadened and flableiied; ornamentation of small 
triangular teeth irregularly distributed all round. 

Distribution, Nuwnra Elha and Pattipola, Ceylon. 
h, var, insolitus l^teph, 

1015. Meffosoolex mrians vtir imoUUts^ Stephenson, Mem, Ind. 

Mue. vi, p. 80, pi. vni, flge. 22, 23 

Length variable, up to 70 nun. : maximum diameter 3 mm. Seg- 
ments 111. Colour light grey, both dorsallyand ventially. Pro- 
stoiniiim prolobous. Dorsal pores from 0/7. Dorsal break in front 
of clitellum =2-2^2/^, behiiul s=)xiS^yzj ventrally in front of 
chtellum C6a=24a6, behind =a3a6, and more poatenorly =?4a&, 
the intervals ah and bo are larger than the rest, and a and 6 are 
arranged in regular lines ; setm a and b larger than the re.st, and 
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the setsB o£ seguients li-vii larger than those ol' other segments , 
numbers 22/v, 24/ix, 22/xii, 27/xix, and 31 further back. Oh- 
telluiu xiv-xvii ( = 4'). Male pores in line vvitli 6, ca one-fifth 
of circumference apaat, on slight papillee which are partly sur- 
rounded by gi’ooves in front and behind. Female pore single, on 
XV, rather m front of setal zone, in a darker slightly depressed 
area. Sperniathecal pores one pair, in 8/9, in line with &, a quarter 



h''ig ll? — Mci/aficoiev mrf a naMxoh vav, 
distal ond of pomiil ueU 
(the whole of the portion wlnoh ib 
hesot widi spines is shown) , X 2li0 

of circumference apart. A papilla constantly on xii, transversely 
oval, taking up the whole length of the segment ; others may be 
present, one on xx, or one ou xiii; these may or may not 
be median 

Septum 8/9 slightly thickened, 9/10 considerably, thence 
diimnialiiugly so as far ns the prostatic region. Gizzard large, 
baiTel- shaped, in v and vi (?) No calciferous glands ; paired ovoid 
swellings of the oesophagiis in xiv-xvi, and also less markedly in 
xvii. Ovanes in xiii, large, flattened and plate-Uke; funnels in 
xiii ; oviducts converge and meet underneath the nerve cord, then 
enter body-wall just in front of the attachment of septum 14/16. 
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Spermathecal apparatus variable , aiiipulia large, egg-sliaped ; 
dact proceeds from wider pole of ampulla, vanes iii length, miiv 
be fully as loug as ampulla or considerably shorter, stout, nai- 
rowest at ectiil end, whcie it gi\es origin to diverticuluia diverti- 
culum tubular, longer than ampulla and duct together, aud 
about as thick as the duct Pemal setse 5 miu. long, 27 /a thick 
near the tip, nearly straight, the free end slightly expanded, 
ti ansversely cut across at the tip, and thinned in the middle, so 
as to give a web stretching between the two limbs of n fork , a 
number of irregularlj^ arranged spines project from the distal- 
most portion of the shaft, the pemal sacs are enormously long, 
extending back to be attached in xxvj. 

Remit} ks The name insohtus is given to tins variet} on account 
of the anomalous situation of the female pore. 

DisUnhiition, Horton Plains, Ceylon. 

48. Megasoolex vilpattiensis {J\hch,y 

1907. Michaclscn, Mt Mu& Ilaiuburg, xxi\, 

p 1 00, toxt-lig 8 

1009 2 Michaelsen, Mem. lud. Mas i, p. 179, 

pi xm, fig 18 

1910 meymcolox mlpattimmy Michaelseii, !^[]ilbe^g's Austral. 
Exp. p 52 

Length 70-90 mm. , maximum diameter 2-24 miu. Segments 
154-178. Colour a uniform light grey. Prostomium indistinctly 
epilobous ca. tongue narrow. Eirst dorsal pore in 10/11 
Setee enlarged at ends of body, especially ventrally ; rings regu- 
larly interrupted doraally and veutrally, «ft==14-2 5’^=;2-32/ir ; 

aeta 3 a and h regularly disposed fcliroiighout the body, paired, ah 
being mostly smaller than be , , iu n, ni, and sometimes iv, the setio 
are in lour pairs, tlie ventral pairs much closer than tlie lateral; 
numbers 8/u-iii, 8 or 9/iv, 9 or lU/v, 9-ll/ix, ca. 11/xiii, ca. 
21/xix, ca. 24/xxvi, at hinder end ca. 26. Clitelluni ring-shaped, 
xiii-xviii (=0). Male pores between the lines a and 6, about one- 
tenth of circumference apart, on small papillm which are directed 
forwards. Pomale pores paired. Spermathecal pores two pairs, 
in 7/8 and 8/9, m line with a, about one-eiglitli of circumference 
apart. A pair of glandular cushions, shortly oval or egg-shaped, 
their long axes converging posteriorfy, on 17/18, extending nearly 
as far as the setal zones of xvii and xviii, and laterally approxi- 
mately from the line a to the line c. 

Septa 6/7-12/13 tluckened, especially 8/9 aud 0/10 Oizzard 
large, cylindrical, in r Nocalciferous glands. Last heart in xiii. 
In tlie postcliteilar segments at least, a pair of mega- as well as a 
number of micronephndia. One pair of funnels free in xi. One 
pair seminal vesicles, broad, racemose, in xii. Prostates with flat, 
broad, almost band-like glandular part, with some deep incisures 
and lobes, and numerous fine furrows ; duct from the middle of 
the inner border, very long, irregularly coiled, thin, bub increasing 
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in thickness towards the ectal end Spermathecal ampulla oval , 
duct fairly abruptly set off, about twice as long and hdE as thick 
as ampulla, two diverticula, opposite each other, nearly straight, 


Fig 118 ^Mcgascolex vilpaUi&tms (Mioh ) , spermatbeoa 
mode tiuusparent by acetic acad , X 18 

Bausuge-ahaped,half as long or nearly as long as and half as thick 
as the duct, into the ectal end of which they open (text-fig. 118). 
No penial eetse. 

Bistnhidion. Vilpatti, Palm Hills, S. India 
40, Megascolex wiUeyi Mich, 

1909 Mega^oole.} loilleyii Micliaelsen, Spol Zeyl vi, p. 96, text- 
figfl.l,2fl,2 6,3 

1910. Megascoleoc Michaelsen, Abh Ver Tlambiive;, p 68, 

pi figs. 19, 20 

Length 40-55 miu ; diameter 2J-3 mm. Segments ca. 140. 
Colour yellowish-grey, iionpigmented , clitellum hrownisli-grey ; 
the living animals wlntisli. Prostoinium combined ]}i*o- and epi- 
lobous I, tongue almost square, open behind. l)orsal pores 
begin from 9/10, Set© at the ends of the body somewhat 
enlarged, set© aa in regular lines on each side, the others not so 
regular, or not regular for long distances, numbers of set© in 
anterior part 8, in middle and hinder parts 12, in anterior part 
arranged in wide pairs, while aa^2ah and dd = bal, further 
buck aa 8till=2f(&, but the median doisnl distance Aaries, f.r/,, 
=2ef ov4ref Clitellum ring-shaped, xiv-xvii (=4). Mole 
pores in or a little lateral to the line of 5, at the tip of apparently 
noii-retractiJe penes, i^hich arise on each side from Ihe binder 
part of segment xviii, and ajre flattened antero-postenorly, and of 
the aliape of an equilateral triangle. Peinale pores either paired, 
or single and median. Spermathecal pores two pairs, in 7/8 and 
8/9, in the hne of b, about one-third of circumference apart A 
pair of flat transversely oval papiU© usually on the anterior part 
ot xvjuiu the line of the ventral pair of seta, these may be repre- 
sented by a single meduin papilla; sometimes a pair of rounder 
pa pill© on XIX, in front of the pairs of ventral set© ; occasionally 
paired papillae in a similar position on ix and x. 

Septa 7/8—11/12 slightly tlnckened. A large gizzard in vi 
(or perhaps v). No calciferous glands. Funnels free m x and xu 
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Seminal vesicles coinpactl}^ laceniose, lu xi and xii. Pru^iiites 
small, glandiilai’ pait lacenioHe or latlier villous, tlie lobules being 
loosely compacted , duct about as long as glandular portion, 
straight, fairly thick, fipuidle-slmped, with muscular ahimnier. 
S]^)eriiiathecal ampulla pear-shaped; duct not sharply marked off, 
short and thin , diverticulum arising from duct, very small, 
tubular, a quarter as long as ampulla and duct together, con- 
sisting of a number of minute seminal cliambers without central 
lumen. Pemal setm 8leiulei,cn. 1 mm long, proxiinally 18 /a thick, 
at distal end 6 /a, proximal two-thirds of shaft sliglitly bowed, 
the distal tliird lornimg a semicircle with the curve in the 
reverse direction to that of the bowing of the shaft, tip bent hack 
once more, simply pointed; on the concave side of the semicircle 
are numerous transverse lows of line hairs, standing off obliquely 
and so giving a hrush-like appearance 

liemarks. This species forms a transition from Notoscolcx to 
Megaseolex^ the anterior end resembles Notoacolex exactly, the 
hinder end resembles the obsolete genus Tncliccta (with six pairs 
of setae per segment throughout the body) 

J)ut}'fhution, Lubiigama. in Ratiiapura Dist , Ceylon 

50. Megascolex zygocliaetns Midi. 

1897. MeqmcoUx sifqochetas^ MichaelsBii, Ml Mus Hamburg, .\iv, 
p 190, pi. bga. 21,22. 

1900. Mefftmoltu zqgochcotm^ Michaelseii, Tier x, p 217. 

1909. Michaelseii, Spol Zoyl vi, p 101 

LtMigth 50 min , diameter 3 nun. Segments 134, no secondary 
annuhition. Colour a fairly bright light brown, \uth faint red 
slnimner Prostomium ? First dorsal pore in 9^10. Setae in the 
anterior segments regularly paired, m li and in three pairs on 
each side, = cf2 = ^ = | ch, aa = 2 ah, ah \ further 

back ludistiiietly paired, mimber of seta) in iv-xvi is 16, in xxvi 
is 20 ; the hues of a and h regular throughout the body, aa gi eater 
than ah, ah less than fie; setie a much enlarged, h leas so. Oh- 
telluin? Male pores on transverse oval papillie, which extend 
from the hue of a to that of c, the pores in line with h 8per- 
inatheoal pores one pair, in 8/9, in line with c. 

Septum 6/6 very thin, 6/7-13/14 slightly thickened. Gizzard in v. 
Last hearts in xiij Nephridia diffuse, aggregated in places into 
denser clumps. Seminal vesicles racemose, in xi and xii. Pro- 
states with loosely racemose glandular part; duct thin, narrow 
and straight. Spormathecal ampulla, of an inverted pear- shape, 
al.tached to the short broad duct in common with a fiuger-shaped 
diverticulum, which is almost aa large as the ampulla ; ampulla 
and diverticulum diverge at about a right aitgle. Penial setm 
2\ ram. long, 40 /x in maximum thickness, w itli flattened distal end 
slTghtly broadened lancetwise and bent at an angle, the extreme 
tip slightly bent back, the flattened part transversely ridged, and 
above this many irregular rings ot very slender fairly closely 
adpressed teeth. 
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BmarlcB. Tbia Bpeciea follows M. ivilleyi iii the transition from 
NotoscolesG to Megascolex ^ while M, ludleyi resembles Notoscolex at 
the anterior end, and the obsolete genus Tnclmta at the posterior, 
this species resembles Tmcliceta at the anterior end, and the 
ordinary Meyascolecj further back. 

The original specimen was single, and was found by Michaelaeu 
in Schiiiarda’s collection, along ^^ith the original specimen of 
Pencliaita hrackycycla {Megascol^too hrachycychis). 

Distribution, Eatnapura, at the foot of Adam’s PeaJc, Ceylon 

9 Genus PHEEETIMA Kmb, 

1895 VenchcctUf Beddord, Monog p. 388. 

1900 -<4?7J2/rtto,Beddard, P Z 8 1900, p 609 

1900. Pheretima, Michaelsen, Tier, x, p 234. 

1907 PliereiMnai Michaelsen, Fauna S W, Austral, p. 104. 

8 efca 3 numerous on each segment. Speimathecal poies 1-6 pairs 
between in and ix. One gizzard in viii, or between 7/8 and 10/11. 
Micronepliridial Testes and funnels enclosed m testis sacs. 
Prostates with branched system of ducts. Penial setro almost 
always wanting 

The history and synonymy of the genus may be gathered from 
Beddard’s Monograph, and from Michaelsen’s volume in the 
Tierreich. The genus was revised by Beddurd m Proc. Zool Soe. 
1900 up to that date. 

Fheretima torms the end of tlie mam line of descent from 
Pliiielliis , — of the axis of the Megnscolecirie tree. The genus has 
evolved from Megascolex, from which it differs in the more pos- 
terior position of the gizzard Testis sacs, present throughout 
the genus, are usually absent in Mega^oolex ^ penial seiro, ottcii 
present in Megascolex^ are usually absent iii Phc) etwia (described 
in one Indian species, P. osmastom ) ; the setal rings are often 
closed in Plieveiimct, "while they are usually or alu'ays open iii tlio 
dorsal and ventral middle lines iii Megemolex, But no feature 
except the position of the gizzard is absolutely diagnostic 

Other general features of the genus are the position of the 
ring-shaped cliteiluui, which usually covers segments xiv-xvi , the 
female pore is almost always single and median; sepia 8/9 and 
9 / 10 , or one ot these, are absent; the lut-estine gives off a pair of 
conical c£ 6 ca, directed forwards, in segment xxvi or thereatiouts , 
the testeb and funnels are usually two pairs, in x and xi,aiid thoir 
testis sacs communicate across the middle line with their fellow 
ill the segment, the seimuol vesicles aie two or tliree pairs, in 
XI and xii, or x, xi and xii, and communicate with the testis sacs 

(Chart III), The genua is one of the commonest 
throughout India, but this is in virtue of its peregrine species, 
such as P, yiosi/iMTna, Imwayana, heterochesta.^ houlUt%\ the only 
parts wherel^wiretiwa is endemic are Burma, the Andamans, Lower 
Bengal (one or two species), and possibly the Nilgiris and the 
extreme South (perhaps two or three species) 
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Outside ludiii the genus hiia spread so as to become world- 
wide; but Its pioper home is S E. Asia mid the Malay Archi- 
peliigo, China, and Japan , there is a single endemic species iii 
Queensland, and perhaps one m the Comoio Islands (Muhaelsen, 

123). 

Key to the Imfiaii species o/Pheretima 

1 iNo apei'inathecal pores ... 2 

One piiir sperma thecal poies in 7/8 P Uiprohame 

Two pairs sperniathecal pores in 5/6 and 6/7 3 

Two ptm s spermatheLiil pores in 7/8 and 8/9 P andamanenm, 

Tiiree piuis spennathecai pores iii 5/G-7/8 4. 

Till OH puna Hjjeriuathecal pores in or near 
^(j/7-8/9 . . 5 

Four pans apenmitliBcal pores lu 5/6-8/9 10. 

Fi\ e pairs spennathecai pores iii 4/5~8/0 P hicincta 

2 Male poies on xy . , , P anomala 

Male poies on win . P elom/ata (part ). 

3 Oopulatory papilliB 3 to 7 pairs, on xix and 

following aegineuts . P. eloitynta (part ). 

Gopiihitorv papillffi verj' small, in groups on 
xvni and neighbouring segments . . P /moayana (part.). 

4 Spennathecai diverticulum oa a stalked sac, 

within which is a convoluted tube P. binnantca 

Spei nnithecol diverticulum ending in n small 
simple dilatation ... P. Iiawayana (part ). 

5. Oopiilalory orgiins absent , 6. 

Oopiilatoiy oigana present . 7. 

6, Sj)erniathecal appendages consist of a single 

diverticuluin .. P. travancoi ensie, 

Spei matliecal appendages consist of a diver- * 
ticiilum and a stalked gland or gLinds 
arising in connection with its ectal end. . P honlleti 
Spermn thecal appendages consist of two 
diverticula, of different characters, one 
dilated at the entalend, one simply tubular P trimndrana 
7 Oopulatory oi-gans median . . . P osinaetmn 

Oopulatory orgims paired 8 

8. Oopulatory organs situated in the sperain- 

tliecal region P. boui net 

Oopulatory organs in the region of the male 

poies . 9. 

9 Go pulatory organs as a single pair o f papillco 

on xvih .... P carmemih. 

Oopulatory organa as two pairs of papillue, 

in grooves 17/18 and 18/19 P pegiMiiu 

10. Oopulatory organs absent 11. 

Oopulatory organs present ]4. 

11 Prostatic duct with many windings P liynwola 

Prostatic duct iii a simple loop . . . .12. 

12. Prostatic duct forms a long, backwai’dly- 

oxtendmg loop P./^tp. 

Prostatic duct forms n loop which is con- 
lined to the neiglibourhood of the male 
pore 13. 

T7 
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13 Speimathecal diverticulum ends in a simple 

Imob-like seminal cliambai 
Spermatbecal diverticulum ends in an 
elongated monilifoiTU or iriegular sem- 
inal chamber 

1 4 Copulatory oigans in the neighbourhood of 

the spermathecal apertures . 

Oopulatory organa in the iieujhbourhood of 
or behind the male pores . 

16 Setal nngs closed .... 
iSetal imgs widely broken veutially 

16. Oopulatory orgons median . 

CopulaLoiy organs paired ' 

17 Oopulatory organs as large discs on xviii 
Oopulator}^ organa as small papill© on xvii 

niid xix . 


P hetei oclicda (part.) 


P aleiandn 

P heteroahoita (part ) 

16. 

16 

P. htrliaiensii 
P. andeiAoni. 

17 

P Hitctona 
P po&tltHma, 


P. qtuidragenana^ which formerly passed as an Indian species, 
IS according to Michnelsen (131) not snob. The locality given 
by VaiUant and Pemer, “Indes onentalea,” probably does not 
refer to India, but to the Malay Archipelago. 

P&nclicBta was described by Bourne from Ootacamund in 

the Nilgina (P. Z. S. 1886, p 664). Beddard does not mention it 
111 hia revision of the genua in 1900 ; Michaelsenm the Tierreich 
volume of the same year places it as a doubtful species, and he 
does not admit it m his two Indian lists (64, 58). Its characters 
are as follows — Lengtii 260 min , diaSneter 2-J- mra. (thus it must 
be extraordinarily nariow in proportion to its length). Segments 
119 Setal rings with small dorsal and ventral breaks ; aas=a2 ah, 
zz^Zyz ; 30-36 setae per segment Clitellum indistinct, xiv-xvii : 
Betas on clitellnnn. Male pores not on papillae; female jioree 
paired , speimathecal pores two pairs, in 7/8 and 8/9. Q-izzard m 
X ; intestinal cmca originate m xxvi and extend forwards to 
xxiii 

P&^'iclicsta JntliJcalensis^ from Hulikal-drug in the Nilgins, is 
also described by Bourne (P. Z. S. 1886, p. 668); but even its 
genus IS uncertain, and it may be a Mef/ascolea\ Length 
200 mm.; diameter ca. 3 mm,; segments 209. Setro about 42 
per segment; afl=4a&, yz ^ setro present on clitellum, no 
special setae observed. Clitellum well marked, xiv-xvii. Male 
pores rather near together, on slight papillm; female pore single ; 
spermathecal in segments vii and viii, each witli a single diverti- 
culum. “I believe intestinal diverticula are present in the usual 
position,” 

PerichcBta mirabilis, descnbed by Bourne from Nadiivatam in 
the Nilgins (P. Z. S 1886, p, 668), is not mentioned bv Beddard 
in his Monograph, but is allowed as a species of Pheretima by 
Michaelaen m the Tierreich ; it does not, however, appear in 
either of hia Indian lists. Length 130 mm. ; diameter 2^ mm. ; 
segments co. 114. Setal rings closed, number of seta 39, 
clitellum xiv-xvi. Mole pores far apart, on low papillse ; 
spermathecal pores four pairs, m 6/6-8/9. Four pairs of small 
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papillae on the limder parts oP v-viii, and two pairs situated 
internally to the above, and on the anterior half ot the segment, 
111 vn and viii (these papillae are said by Bourne to be related to 
the openiugs oP corresponding groups or nephindia ; but Michael- 
tien takes the papillto to be copulatory papillae, and the supposed 
iiephridia to be glands) Gizzard in x (^) ; intestinal caica 
present. Sperruathecae witli a single appendage. 


] . Pheretuna alexandri {Bedel.) 

IDOO. Ami/iUas alexandri, BQ{idQ,vd,P,Z, S 1900, p 908, text-figs 
1-3 

Length 145 uiin , segments 133; the six segments in front of 
the clitelluin are more or less tnauuulate. Setae rather but not 
markedly larger on the anterior segments, and again rather loi'ger 
at the hinder end ofc the body ; setae a not larger ni the anterior 
part oF the body ; luunbers nob counted, except on ii, where there 
are 16 Clitelluin xiv-xvi (= 3), without setae. Male pores 
very inconspicuous, in setal zone, m front of and behind the 
pores are slightlv curved grooves, and a tumid lip surrounding the 
whole ; 13 setae intervene between the pores !Female pore single, 
median. Hpeimathecal pores four pairs, in 5/6-8/9, in about the 
same position as the male pores (nob seen externally), the open- 
ings Literally situated No genital papillcB. 

Septa 5/6-7/8 much strengthened ; 8/9 absent; 9/10 and 10/11 
moderately strong, the following ones deoreaHingly so. Intestinal 
caoca originate m xxvn, rather long, leaching xx, gradually 
tapering, without secondary bulgiugfi. Seminal vesicles in xi and 
xn. Prostates large, occupying xvii-xx, much lobulated, some- 
what ear-shaped, duct rather narrow, looped, oF equal diameter 
throughout, no copulatory pouch. Spermabhecal ampulla of an 
inverted pear shape, comparatively small; duct relatively very 
huge, longer than ampulla and more than half as thick, thickening 
■even more towards the ectal end ; diverticulum longer than mam 
pouch, entering octal end oF duct, itself consisting of a duct and a 
inonihform seminal chamber as long as or not so long as the duct 
portion 

JtemarJes. The species is described from a single specimen. 
Beddard considers its relations to P. and heterocJurfci, and 

concludes that it is distinct Michaelsen (58, p. II) considers it 
to be possibly identical with P. lieterochceta. Accordiug to the 
figures, however, the form of ilio sperinathecflo and especially oF 
the diverticulum should distinguish it from P. heieroolueta^ as well 
AS porlmps the prostate, which is vestigial or absent in the latter. 

bi8tnhut%o)i. Imported to Kew Gardens from the neighbour- 
hood of Calcutta. 



292 


3^tj50ASCoriiiaiD-T:. 


2. Fheretima andamaneiLsis Mich, 

1907. Fheietima andamunensiSj Miclioelseu, Mt JMiis. IInml)iu’«p, 
ixiY, p. 164. 

1909 Pheretima andamanejisiSy Micliaelsen, lucl. Mup i, 

p. 194, p]. xiii, fig 26 

Length 108-120 mm ; maximum diamet 0 r 6 - 6 ;^ mm. Segments 
ca. 110. Colour dorsally dark biownish to violet-gvey, ventrally 
yellovviali grey Proslomium epiloboiis ca siuall, tongue 
open beluDcI Dorsal pores from 12/13 (?), distinct only behind 
cmellam Selie a little enlarged in front of clitelluin ; rings 
nearly continuous, slightly broken doi sally , setuo closer set 
ventrally than dorsally ; numbers 32/v, 45/x, 62/xii, 58/xix, 
54/xxvj. Chtellum nng-shnped, xiv-xvi{=3),seta) pieseut. Male 
pores about one-quarter of circuin fere nee apart, on almost circular 
smooth papilla?, which are themselves seated on large tiansversely 
oval rough piotuherances occupying the whole length of xviii . 
about 15 aetOQ intervene between the pores. Spermathecal pores 
t\io pairs, in 7^8 and 8/9, about of circumference apart No 
copulatory papillce 

Septum 7/8 fairly stout, 8/0 and 9/10 wanting, 10/11 and 1 1/12 
fairly stout, 12/13 and 13/14 still stouter. Gizzard large ; emeu 



Pig. 119 — l^hnetivui mdamanoii^iM Micb , Hponuntheca , X 5 

long and sLniple, extending forwards for about four segments, 
tapering Typhlosole simple. Testis sacs unpaired, semicircular 
with the convexity anterior, in x and xi, separate from each oilier. 
Seminal vesicles two pairs, in xi and xii, somewhat granular, each 
with a dorsal rather large stalked appendago. Proalates loose aiicl 
tuft-like, extending over segments xix-xxiii ; duct tliickeiied and 
muscular in its eotal two-tliirds, thinner in the proxumil third, 
forming an S-shnped curve ; no distinct copulatory pouches A 
large accessory gland m front of each prostate, in appeaiaiico 
resembling a P/ier^tMua-prostate, more compact than the real 
prostate of this species, occupying xvi-^xviii, and diffenng from 
the similar gland of P. osvm^Uni lu the fact that the small 
divisions of the gland have no distinct ducts ; its duct is thin, 
straight, ectally somewhat broader, opening just in front of and 
medial to the true prostate. Spermathecol ampulla sao-shaped ; 
duct somewhat shorter, moderately set off, entally half os thick as 
ampulla, ecfally much inflated , into this ectal part, open a number 



of irregularly sac-like sessile accessory ampiillse, and also a tbm 
tubular cliverticuluiu almost double as long as tbe mam pouch and 
diluted entally to form a simple peai -shaped seminal duainber 
(text-iig. 119) 

liemarlts Allied to P huvcharth and os^nastom* 

BiittnhiUion N. C)inque Island, iS Andaman Island 


3 Pheietima andersom Aluh 

1907 Michnekeu, 3\It Mus Ihimhing, 

]) ] 06, text-fig. 113 

1909 Pheretima ande) Hom^ IMiclmelsoii, Mem, Jnd JMua j, p 198, 
pi xni, fig. 27, te\t-fig 20 

Length ca 250 mm , maxim uin diameter 6 mm Segments 120 
Colour dorsall}’’ and anteriorly chestnut, on other paits of tlie 
body yellow] sli brown Prostonmim epiloboiis ca. tongue 
open bebiud Doisal pores visible only belinid Ibe clitellav legion 
SotiB evei 7 \vhere veiy minute, the rings equallj'^ dense throughout, 
without gaps , numbers ca. 100/x. Clitelluin ring-shaped, xiv- 
XVI (=3), apparently without setie. Mule pores in the selalzoiie, 
ca. oiie-third of circumference apart, iii the centre ol: broad 
slightly-raised piipillie, o\al in sliajie, limited by a furrow , about 



Fig, 120 — PJufl'ptwta a}tdc}i<oni^hc\\ , speimttthooa , X h 


26 setm between tbe pores. Sperniatbecal pores four imirs, in 
6/6-S/9, ventro-lateral, about two-firths of oircuinFereiice apart, on 
small papillcG Copulatorv organs ns six large tmnaversely oval 
cushions, mid-ventral, in 19/20-24/25, resembling a row^ or buttons, 
the interval between one cushion and tlie next small , rv/m 

Septum 5/6 tbm, 6/7 and 7/8 much thickened, 8/0 and 9/10 
w'autmg, 10/11 and 11/12 much thickened. Qimrd large. 
Csoca large, slender, simple, iviiliout any dilatations, arising in 
xxvi. Last hearts lu xii. Testis sacs two pairs, in x and xi, 
united in the middle line, tlie anteriof smaller than the posteiuor , 
each sac communuatea witli a pair of seminal vesicles in the next 
following segment The vesicles in xii larger than those in xi, all 
incised, the testis sacs in x also apparently comimiincato with a 
pair of semnial vesicles in x, which are flat and deeply incised. 
Prostates with flat lieart-shaped glandular portion occupying 
several segineuts ; duct fairly long, muscular, thinner at the ends, 
forming a loop w'hich extends backivai'ds, no copulntory sac 
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iSpermathecnl ampulla sac-like , duet short, ratlier thick though 
much tliiniiei than the ampulla , diverticulum u slender tube, with 
a wav’Y’ course, dilated at the free end to foiin a simple ]ioar-shaped 
seminal chamber (text-fig 120) 

Disfrihulion, Amlierst, Lover Buruia. 

4. Plieretima anomala Mieh. 

1907, Bieretmm anomaUij Michaelaen, Mt. Mua Hamburg, xxi^ . 
p. 167, text-fig. 14 

1909 Theietima anomala, Michaelsen, Mem. Tnd. Mas i, p ]8i), 
text-fig 17. 

liGiigth 80-90 mm.; diameter 6-5J mm. Segments ca. 130. 
Colour^ PiOBtonuum epilobous ca. Hetx very small, rings 
closed doraally and veiitrally, setae equally closely sei. all round 
numbers 70/v, 84/x, 74/xxv Clitellum rmg-sliapod, xi\ - 
XVI (=3), setiB present veiitrally on xiv. Male pores on larg<i 
conical papilloo on xx, about oiie-sixth of circumference aparl, 
approximately m line with about 16 setto mtervening, INo 
spermathecal pores. Copulaiory papillio, paired, conical, ratlier 
smaller than the porophores and a trifle more laternllv aitnateil^ 
mostly four pairs in the setal zones of xvni,xix, xx],and xxii ; one 
sometimes wanting on one or other* sidejOccaaionally super numernrv 
papilieB on xvn or xxm. 

Septa 4/5-8/9 moderately thick, 9/10 thin, 10/11-13/14 ver\ 
little thickened, none misanig A very large gizzard in vnu 
Intestinal ceeca large, slender, simple. 'J'estes seven pairs, in v-xi, 
with corresponding funnels ; the live anterior pairs I'loe, tbo tvo 
hinder — the bomologues of the normal organs — enclosed ni Hinall 
testis sacs. No semizml vesicles seen. Prostalos with largo 
glandular part occupying several seginents, much incised, 
moderately loose, almost grape-like, duct somewhat thickoncil 
ectolly, describing a hr oad almost S shaped curve, no eopidatoiy 
pouch. No spermathecco. 

Sibpur, near Calcutta. 

/). Plieretinia bicincta (E, Pen\), 

1909 IVi&'efima violacm, Michaelseii, iMeni. fnd. Mua. i, p. ]8K. 

1910 Thei*€t.%ma Uoincta, Michaelacn, Ahli, Ver. Hamburg, p. B-1 

1916. Phevetima biomota, Stephenson, ilec. Ind. Mua. xii, p. 

189fi Ptncha^ia molncea, Beddard, Monog, p. 407, 

1900 Anif/ntas violaceua, Beddard, P,Z. 8.’ 1900, p, 041. 

1900 Pheretima violacea, Michaelsen, Tier, x, p. 812. 

1922 Phoreima bioinota, Michaelsen, Oepita zool, i, 8, p. 23, 

Length 60-80 mm. ; diameter 2|mni. Segments 78. Colour 
during life a red-violet dorsally, clitellum yellow ; these Unis 
largely preserved in alcohol. Prostomium tanylobous, or epilobous 

v-ith tongue videly open behind. l)orsdl pores from 11/12 
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or 12/13. Setal rings with quite small dorsal and ventral breaks ; 
sette of anteiior segmeuts eulaiged, except on x where they 
are markedly smaller, small on the fiist two segments of the 
chtelliim, large on the tluid. numbers 44/v, 50/x, 40/xvi 
Olitelliim xiv~xvi (=3), with complete ring^ ot setea; clitelUim 
may be wanting on hinder half of xvi. Male pores in line with/, 
4-8 setoe between the pores, about one-seventh of cirou inference 
apart, on considerable conical blunt porophores Sperinathecal 
pores live pairs, in 4/5-8/9, in line with f and with the male pores, 
except that the last may be rather further from the middle line 
A pair of papillflB, not always present, just beliind and to the 
outer side of the male pores, m 18/19, continuous with the raised 
area on which the pores are situated. A pair of small glandular 
depressions ventro-laterally in 9/10. 

Septa 5/6-7/8 and 9/10-10/11 thickened, 8/9 absent G-izzard 
elongated, firm, barrel-shaped. Intestine begins in xv or xvi, 
osQca very short, broad, apparently rudimentary, or may be 
altogether absent , originating in xxvi (‘^) or xxii. Last liearts m 
xii. Testis sacs m x and xi, laige, smooth, muted dorsally ovei 
the gut, and containing the hearts also Seminal vesicles in xii, 
meeting dorsally, cut up into numerous small lobules , a second 
pair ot vesicles, not apparent, found by sectioning within the 
lestis sacs of xi. Prostates occupy xvi-xx ; duct bent upon 
itself, the ectal half thick-walled and spindle-slniped ; vaa deferens 
]oins the commencement of the thm-walled portion. G-Jandultu* 
cushions internally, corresponding to the papillcB outside 
Ovisacs pi*eaeiit in xiv. Spermathecal ampulla spindle-shaped, 
elongated, duct, not mai’ked off, is nieiely the narrower ectal 
portion of the pouch ; diverticulum from the ectal end of the 
whole, narrow , about half as long as the pouch, swollen at the 
extremity. 

Renmrhs The examination of the onginal specimens of Perrier*a 
Penclicpta hiimiota (ranked in the Tierreich as a doubtful species) 
showed (Michaelseii, 68) that they are identical with Beddard’s 
P molaceci^ originally described from Penang, 

Ihstribivtion, Hyderabad in the Deccan, aud Trivandrum, 
8. India. Outside India from Penang, the Philippines, Java, and 
the West Indies. 

6. Pheretuna birmanioa {Itosa) 

1888 PenoJucta brmanica^ Bosa, Ann. Mus. Genova, (2) vi, 
p 104, pi lii, figs 7-9 

1896. Beddnrd, Monoff p 406. 

1900 Amyntas hii'inamcua, Beddfti’d, P Z S. 1900, p. 037. 

1900. Pheretima bij^mamca, Michaelsen, Tier, x, p. 266 

Length ea. 130mm.; diameter 6nim. Segments 112. Colour 
in alcohol a dirty flesh-colour Prostomiuin ? Dorsal^ pores 
from 12/13 Setoe in continuous rings ; number ca. 70. Olitellum 
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xiv-xvi (=3), Male pores on slightly swollen areas, lighter m 
colour, iu line with the 15th setae. Sperinatliecal pori-s three 
pairs. 111 5/6-7/8, m line with the 15th setae No copiilatory 
papillae. 

{Septa 5/6 and 6/7 thickened. Gizzard barrel-shaped Intestinal 
caeca present. Funnels in x and xi. Seminal vesicles ni \i and 
xii, very small. Pi estates well developed, lobed accoiding to the 
three segments through wliich it extends ; duct narrow^, loriniiig 
a U-ahaped loop. Spermathecal ampulla oval , duct short, not 
distinctly marked ofiF, diverticulum in the form of a stalked oval 
sac, lialt as long as the mam pouch, in which lies a much 
coQVoluted tube. 

RemarJes The glands described on the anterior faces of septa 
5/6 and 6/7 are presumably nephiidia Testis sacs were not 
distinguished, perhaps on account of the bad condition ot the 
specimens. The sac which forms the spermathecal diverticulum 
must be a connective-tissue investment, and the coiilainod tube 
the proper diverticulum. 

Distribution, Bhamo, Burma 

7. Pheretuna boiunei (iUo^a'), 

1890 DeiiclicBta btmrneif Hoaa, Ann Mus Oeuo\a, xxv, p 110, 
pi 1, hgs 8-0 

1896. Dench<B^ honmei, Beddaid, Monog p 403 
1900 Beddoi’d, P Z S 1900, p 635 

1900 Dhefjetima boumeij Michoelsen, Tier, x, p 157 

Length 160 mm. ; diameter 6 mm. Segments ca 130 Colour 
doraally brown, ventrally flesh-coloui. Prostomium combined 
pro- and epilobous Dorsal pores from 12/13, visible on clitelliim 
also Setal rings closed; setm closer set ventrally than dorsally ; 
number ca 60 Olitellum xiv-xvi (=3). Male pores small, in 
hue with 15th setae, each accompanied by two small jjapilla), iii 
front ot and behind the setal zone respectively, to the inner side 
of the pore, and so forming a triangle with it , external to the 
pore a seiniciicular ridge with its convexity outwards, Sperma- 
thecal pores thiee pairs, ou vi, vn, and viii, near the posterior 
border (not in the furrows), in hue with the 12tli seta. Copu- 
latory papillsQ three pairs ou each side, as small tubercles near the 
spermathecal pores, ventral to and behind each one. 

Septa 8/9 and 9/10 wanting, 5/6-7/8 much and 10/11 -12/13 
slightly strengthened. Gizzard of the form of a truncated cone, 
slightly swollen m the middle and with the lower angle rounded 
off. (Esophagus swollen and transversely striated in x-xiv 
Intestine begins m xv ; cosca finger-shaped, originating in xxvii. 
Testis sacs two pairs, m x and xi, all separate from each other. 
Seminal vesicles compact, m xi and xii. Prostates of moderate 
size, much lobed; duct narrow, m thetform of a loop. Sperma- 
tbecal ampulla of an inverted pear shape ; duct narrow, about as 
long as ampulla ; diverticulum tubular, with a large ovoid seminal 
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eliamber at ecUil end, longer than whole o£ mam pouch, ]oms 
ectal end o£ duct Glandular swellinga internally correspond 
to the tubercles seen externally neai the speimathecal pores. 

RemarJcs. Beddard (P 23 S 1900, ]) 635) is ‘‘much disposed 
to think that this species is really hawayanvh*^ Michaelsen 
allows it in the Tierreich, and m his list in 54 

Thsirihution Cobapo village, Cheba or Biapo Dist,, Burma 

8 Pheretima burliarensis (^. 0 Bourne). 

1886 PenohcBta bwlimenm. Bourne, P. Z S. 1886, p 667 
1900 PJiGreUma bitrliaremu, Micliaelsen, Tier x, p t?68 

Length 100 mm. ; diameter 3 imn Segments 123 Setal rings 
Widely broken ventrally, especially in the segments following on 
the male pores , in these segments also the seti© a are larger than 
the rest ; two pairs of groups of enlarged setai in vii and viii ; 
numbers 38-40 Olitellum xiv-xvii (=4), setm absent Sperma- 
thecal pores four iiairs, m 5/6-8/y Copulatory papillae in xix, 
XX, XXI, and xxii 

Gizzaid in x (^). intestinal croca originate in xxvi, and 
extend forwards to xxiv. Spermathecm with a single diver- 
ticulum. 

Remarks, ]leddard does not mention this species m his revision 
of the genus (P, Z S. 1900) , MicLiolsen admits it in the Tierreicli 
and in Ins Indian hsts (64, 58 ), but thinks that it may possibly 
be identical with P. rodetncensis, a peregrine species which extends 
from Japan across the Indian Ocean and Africa to South America 
and the W. Indies 

Bourne’s statement that the gizzard is in segment x m this and 
a few other forms nia}’’ perhaps be due to his having numbered 
the segments from behind , the h’ee space between septa 7/8 and 
10/11 (if, as often, two septa were missing) would then appear to 
bei* segment x. 

The papilla on xix, xx, xxi, and xxii are said to be perhaps 
apertures, but no mention is made of anv structure opening 
there ; it is not stated VAhether they are single or ]mired. 

Distnhuiion. Burliar, Nilgin Hills, S India 

9. Pheretima cannensis (Posrt). 

1890. Pet'tchata cai'ine7isiaf Rosa, Ann. Mus Genova, (3 a) x, p 107, 
pi. 1, figs. 1, 2. 

1896. Pei icliCBta cm inerma^ Bedderd, Moiiog. p 404 
1900 Amyntae cannensis, Beddai’d, P Z S. 1900, p. 626, 

1900 Pheretima cannenatSf Michaelsen, Tier x, p 260. 

Length 120-200 mm. ; diameter 6-7 mm. Segments 150, 
Colour brown dorsally, yellowish ventrally ; chtellum darker than 
the ventral, lighter than the dorsal surface. Prostoraium com- 
bined pro- and epilobous, tongue with parallel sides. Dorsal 
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pores from 11/12 or 12/13 Setal rings mostly compleU*ly closed , 
8 et £0 more closel}’’ set veutrally than dorsally , number ca OO/viii. 
Clitellum xiv-xvi (=3), dorsal pores absent Male pores a 
little behind the setol /oue, veiitro-laterally situated, iii line with 
the 16th seta, having tlie form of papillm bordered by eye-hke 
markings Spei mathecal poies three pairs, in 6/7-8/9, in hue 
with the lOtli setoe Copiilatory papillm one pair, in xvm, of 
variable form, on the anterior part of the segments and internal 
to the male pores, approximately between set so c and q , then* 
lengtli 18 greater than their width, and they reach groove 17/18 at 
their anteiioi end. 

Septa 8/9 and 9/10 wanting. Giz/nrd of the foim of a trun- 
cated cone, slightly swollen in the middle and with the hinder 
angle rounded off ITuunels in. x and xi. Seminal vesicles two 
pairs, the anterior in m, relatively small, tongue-shaped, slightly 
lobed, the posteiior tliiee times as long as wide, rectangular, 
occupying a variable niiinher of segments, and touching Ihe 
prostates behind. Prostates lobed, occupying three segments ; 
duct long, muscular Glandular elevations internally corre- 
spondmg to the papillai on the external surface Sperinathecal 
ampulla oval, duct half as long as ampulla, bent in the form of 
a retort ; diverticulum narrow, tubular, bent, aJmosti as long as 
mam pouch, arising from ectal end of duct 

Distribution Metelio, Cheba or Biapo Dist , Burma. 


10. Pberetima elongata {E. Fen\). 

1909 Fheretma hisenahs^ Michnelsen, Mem Iiid Miis. j, p 187. 

1910 Michaelsen, Abb Vei Hamburg, xix, 
p 84 

1920 Pheretima elongata, Stepbeuaon, Mein Ind Mas. vn, p 222. 

1921 Fheietwia elongata, Micbaelsen, Mt Mus Hamburg, p. 08 

1922 Fheretma elongata, Stephenson, Bee. Ind Mua xxiv, p. 483. 

1872 Fe) ich&la elongata, H. Perrier, N. Arch. Mus. Paris, vni, 
p. 124, pi iv, fig. 70. 

1896 Fencliceta acyatis -j- iV? ichata him lahs + Ferichoeta clon^ 
gala, Beddard, Monog pp 423^^430, 431 

1900. Amyntas hnenalts, Beddard, P. ^,S. 1900, p. 068. 

1900. Fliei etima hisei'xahs -{-Fhei^etima elongata, Michuelsen, Tier 
X, pp 268, 206 

Length 96'-230 mm , diameter 4-6 mm. Segments 221. 
Colour greyish yellow . Prostoinium without dorsal process. First 
dorsal pore m 12/13. Setal nags closed dorsally ; ventral seta? 
enlarged in anterior part of body, but diminishing legularly from 
the middle line, a larger than h, h than c, etc,, interselal 
intervals also dimmish, aa larger than ah, ah than he, he than cd, 
thenceforward equal ; in middle of body the diminution of the 
setae cannot be followed beyond the first, a alone being enlarged, 
while aa is larger than ah, ah than he, the rest equal, numbers 
81/v, 90/x, 79/xiij, 70/xix, 70/xxvi, Clitellum usually without set©, 
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\iv-xvi(=3) Male pores about oiie-quarter of circumference 
apai*t Hpermatliecal pores mostly two pairs, ni t5/6-6/7, about 
t ot circumtereuce apart, some or all often wanting. Copulatoiy 
papilloa three to seven pairs, on xix and the following segments, 
one pair on the anterior part of each segment, each transverselv 
oval, rather nearer the middle line than the male pores 

Septa 5/0 and 6/7 much, and 7/8 veiy much thickened. No 
intestinal caaca Last heart in xn. Testis sacs in x and xi, those 
of each segment coiupletelv fused, pro 3 ecting round the gut so as 
to leseinblo seminal vesicles, enclosing aliinenlary canal, hearts, 
and dorsal vessel, as well as the seminal vesicles of xi Seminal 
vesicles m xi, xii, and xin Prostates with iairly large glandular 
portion, much cut up into lobes ; duct U-shaped ; no copulatory 
pouch SpermathecsQ may be absent , ampulla spherical ; duct 
fairly short, narrow, diverticulum tubular, halt to tw'o-thirds as 
long as mam pouch. 

RemarLs, The identification of P. elongate and hiseruihs rests 
on an examination of the original specimens of F. elmgaUt 
(Michaelsen, 58). The species is widely peregrine. 

Distrihuhon. Bomba}'", Karachi, and Manmad, in the Bombay 
Presidency , Calcutta and Namkana, Sundinbaus, in Bengal ; 
Hyderabad, Deccau , Palm, Indore, and Ujjum, m Central India; 
Kandy and Panodhure, Ceylon , Mockoli, Jlhagaiiamola, and 
Mauakoti, iii Coorg, 8 India , Shimoga, in Mysore. Outside 
India from the Phihppines, Malay Archipelago, Comoro Islands, 
Madagascar, Dutch G-uiaun, Venezuela, W Indies, Ceutral 
America , indeed, is world-wide in the tropics and sub-tropics 

11 Pheretima fese (Rosa) 

1888 Fnnchdta fecOy Eosa, Aun Mil's. (7L•llo^a, (2) vi, p. 101, 
pi. Ill, figs. 1-0 

1895. Pf; /iYC, Beddai d, MoiHig p 4.*i4. 

1900 Aviyntas fe<St Beddard, P, Z 8 1900, p. OJO. 

1900 FhcfietimafecCj MicLaeJsen, Tier x, p 200 

1910 FJierctima fccc^ Stephenson, E-ec. lud IMus. xii, p SVS 

Length 180-860 mm.; diameter 7-9 mm. Segments 90-100 
Colour doi sally blackish, ventrally paler; clitelliim biownish 
black. Prostoimum epilobous tongue not cut off behind. 
Pirst dorsal pore in 12/13. Seteo m rings w'hioli are closed 
ventrally and closed or almost closed doisally; setm equally 
distant throughout, present on clitellum , number about 100 in 
spermtithecal region. Clitelliiin xiv-xvi, and in addition small 
parts of xiii and xvii (sainore than 3); no dorsal pores or setie 
present. Male pores in line with 15th set®; on round flat 
papillro mm m diameter, ventro-laterally situated and taking 
up the whole length of the segment. Spermathecal pores four 
pau’8, in 6/6-8/9, m line with 11th or 12th setae. No other 
genital mai'lungs. 



]^IEGASC0LLC1DJE. 


3C)f) 

Septa 5/6-7/S and 10/11-11/12 much strengthcued, 8/0 and 
9/10 wanting. G-i//.ard barrel- shaped, posterior border soiiiewliat 
sw'olleii, occupies viii, ix, and pait of x, a glandular ring round 
alimentary canal in x Intestinal caica as iiarrou cones, without 
secondary diverticula Testis sats in x and xi, single in eacJi 
segment, but those of the two segments quite separate yenniial 
vesicles two pairs, the anteiior, iii xi, small, the ]) 08 terior, in xii, 
much longer and trilobalo, extending back to the level of xv by 
bulging the septa backward. Prostates long, iiiulIi cut up into 
lobes , duct long, prolonged backw^aicls as far as xxv as a U-shaped 
loop, Avith the limbs parallel und close together. Spermathecm 
four pans, the hindei the larger , ampulla ovoid , duct rather 
short and narrow , diverticulum enters ectal end of duct, is 
tubular, bent m a zigzag ol coiled, nnd when extended is longer 
than the mam pouch 

Reinmks The ‘‘gland ' in segment x is a flimge-like collar 
round the oesophagus, resting against the lander end of the 
gizzard , microscopically it is composed of small follicles, like 
tliose of the cesopbageal blood-glands behind the pharynx lu 
P posihuma^ etc. 

Rosa found the intestinal caeca originating in xxviii and 
extending torw-ards to x\v , they arose in xxvi in iny specimens 

Bi&trihutwn, T\a\vlcareik (Kokareet), Amlierst District, Lower 
Burma 

12 Pheretima hawayana i^liosa) 

1898 Pe) icfueta cupubfe) Uy Feclaib, P.Z S p. 41“}, lp\t- 

lig 1 

1900 Amyntas 1900, p 04t) 

1900 Plmetima bathaOemiH + Pheretima hawammty Micluielsmi, 
Tiei.Xjjip 254, 271. 

1909 Pheretima haioaiiana f iypica -|- Phervtimu hinraijnna Hub'll) 

fttichaelaen, Mem Iiicl Mns i, p 187 

1910 Pheretima Imu ay ana i Michaelaen, Abli Ver Ham- 

burg, XIX, p 83 

1918 Pheietima haiuaifinut^ SteplieiHOii, Spol, Ze}l. Ain, p 271. 

1914 P/vtre/frtirt Stepheiiaou, Rec Ind iMiis \, p. 84.3. 

1916 Pheretima hawayana gubap tyjnca -f siibs]) harhadenmf 
Piosliad, J Bombay Soc xxiv, pp 199, oOl, pi, i, tigs. 8, 
4 , pi 11 , tigs 8 -5 

1916 l^heietimahuwmiana f to/crt, Stephenson, I tec hid Mus 
xn, p 884 

1917, I^eretima tutiiaiiana^ Stephenson, (iuart Journ, Alic, Sci. 
L\n, p 2(i7, pi si\, lig 6. 

1017. Pheieiwia hawayana^ Stephenson, Rc‘C Ind, Mns xni, 
p 386 

1918 Phoetima Tlmpai*, Rec. liul Miis. xa, p. 71, 

pi VI, bg. ! 

1919 Pheretima knicayana + Pheretima harhadeime^ Bahl, (^uai t. 

Journ Mic Sci Kiv, pp 108, 104, 

1919 Pheietima hawayana, Stephenson & Ilaru Ram, Tr Roy. 
Soc Ediu. Ill, p. 489, pi tigs. 1-6, 
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lylO l^he}ctim(t haway ana, Steplieusou & Prashad, Ti Ro} 
fcJoc Ediu 111, p 460, pi figs 1, 2 

19J0 Flieiotima haimyana^ iStephenaon, Mem Ind Mus. \ii, 

1) 2i2 

1021. Pno}etiiun hcnoayunOi Stephenson, Rec Ind. Mus x\ii, 
p 760 

1922 Flievetima hawayancij Stephenson, Rec Ind Mus x^iv, 
p. 43.1 

1891 Peuvhwta hawayana^ Rosa, Ann nofmii.s Wjeu,^!, p. 396, 
pi \iv, figs. 7, 9 

189.*) Pe} ichata b(nbadeusi6 P palluht + P. Imwaymm + P 
a&yci yiUumj Jlecldard, Monog pp 412, 41C, 420, 430 

1900 Amynias haxmiyanm^ Bedtloid, P Z S. 1900, p 646. 

Length 60-126 mm ; diameter 3-5 luni. Segments 78-95. 
Colour greyish brown ^dth violet shimmer. Proatommm com- 
bined pio- and epiloboiis, or ©pilobous J with broad tongue. 
Dorsal pores from 10/11 Setie on raised rings ; rings closed, or 
sometimes distinctly broken ; ventral set® ot iii-x or fewer 
segments maybe enlarged, numbers 44/ix, 49/si, 56/xu, 54/xix, 
56/xxvii Clitelluiu xiv-^ XYi or xvi (s=2;J-3) , ventral set® may 
be present on xvi and xiv. Male pores on small slightly raised 
papill® m line with set® i, | of circumference apart Sperma- 
thecal poies three ^lairs, iii 5/6, 6/7, and 7/8, in line with « ; or 
two pairs in 5/6 and 6/7. Copulatory papill® as pigmented 
raised or sometimes depressed spots, in irregular groups o± two or 
three to the inner side of the male pores ; and often in transverse 
lines on the anterior jiaits of xviu audxix and p os tenor parts of 
xvii and xviir. Small papill® may also occui’ on the posterior part 
ot vu, shghtly median to the line of the spermathecal pores, and 
m varying ])ositions on the hinder part of viii. 

Septa 6/6-7/8 thickened, 8/9-9/10 absent, 10/11-11/12 thick- 
ened. Gizzard bell-shaped. Intestine begins in xv, cffica originate 
in xxvi or xxvii, without secondary lobulations or with lobulations 
along the ventral bolder; typhJosole a small ndge. Testis sacs 
in X and xi. Seminal vesicles m xi and xii, irregularly lobulated. 
Prostates long, rectangular, extending over six or seven segments, 
xvii-xxn or xxm, lobed according to the segments ; duct almost 
straight, forming a single loop, or bent in tlie shape of an S An 
ovisac may be present m xiv Spermnthec® with circular or oval 
ampulla; duct iian’ow, three-quarters as long os ampulla; diverti- 
culum narrow, tubular, somewhat coiled, equal oi nearly equal in 
length to main pouch, with small terminal pear-shaped dilatation, 
discharges into ectal end of duct. Small glandular masses on 
inner side of body-vtall corresponding to papill® externally. 

Bemarlcs, Beddard (37 a) united P. barbaderms and haway afia ; 
subsequently Michaelsen placed harhadt'osis as a subspecies of 
hawayana (64), remarking that he had not met -with any speci- 
mens which aroused any doubt as to where they should be 
placed— m the typical form or m the subspecies. Later I found 
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specimens \nth luterinediate cliaracteis, or \Mth some characters 
ot-' the one form and some of the other, and tlierefore uinted the 
t^vo (69, 71, 76) Prasbad differs in opinion (82), and keeps the 
subapecies distinct. 

Michaelsen finds the distinctions between the two to be 
the more robust habit oE the type-form, the stronger seta' 
in the anteiior part of the body, and the fact that in the type- 
form “ the papill© near the male pores are always united at each 
side, occupying an oval oblong area medial from the male jiores 
and mostly somewhat oblique,” while m the subspecies “the 
papillse near the male pores aie scattered, partly very near 
the male pores, paitly near the median ventral hue.” Prashad 
thinks that harbademis is to be distinguished by the unbroken 
rings of setflB, the cditelluui extending over the whole of three 
segments, without setae usually and constricted, the prostatic 
duLt straight, not with an S'^’urve , what he says regarding the 
papillsB IS partly contradicted by his own description ot subsp 
barhademis, and the difference in the spermathecal ampulla) of 
the two forms seems from his figuies to be one of degree of 
distension rather than oue of shape 

The species being one of the commonest worms in India has 
bnen used for a number of morphological investigations , Htephen- 
son and Ham Earn have investigated the prostate (92), Stephenson 
and Prashad the msophagus (91), Bahl the nephridial system (90), 
Thapai' the Ivmpli-glanda (88), and Stephenson the pharyngeal 
gland-cells (87). 

Btstnhution Lahore, Nepal Valley, Kurseong.in Darjiling 
District, Manipur, Assam ; Debra Dun, Biiiclraban near Muttra, 
Eamnee m Garhwal, Eangainati in Bengal*, Udaipur lu Eaj- 
putaim , Bombav , Pattipola in Ceylon ; doubtless it occurs 
practically tb rough out the whole of India. Outside India it is 
also Midely spread, e r/., Borneo, China, Mauritius, Ilawim, 
Bermuda, Baibados, S America, Tenerifie, and other places 

13. Pheretima heteroclifiBta {Mich ) 

1886 Ptnc/tejpia Boume, P. Z S. 1880, p 008 

1896 BeiicJi&ia indica (part), Beddaid, Moiiog p 427. 

1897. JPevivh^Bta indica var ceyhmea^ P. ? -vur mjlanmm, 
Michaelsen, Mt Mus Hambm'g, xiv, pp. 240, 163 

1900 Amyntm hate) orhcHm^ Beddai'd, I? Z S. 1900, p 022. 

1900 Blwetima xndica (part ) -j- P indioa vor. ccylonicn^ Michael- 
sen, Iier x, pp 276, 276. 

1909 Bhei ehma heterochcBta, Michaelflen, Mem Ind Mus. i, p. ] 89. 

1910. JPheretiina hatei oehesta^ Michaelsen, Abh. Vei. Hamburg, 
xix, p. 83 

1914 Flxeretitixa hateroclucta, Stephenson, Ilec lud, Mus. viii, 
p, S99 

1914 File) etxma heten ochcata^ Stephenson, Eec. Ind. Mus x, p. 348 

1916 Pheretima hater ochceta^ St^henson, Mem Ind Mus. vi, p 99 

1916 Fherctima hetai ockceta^ Prashad, J Bombay Soc, xmv, 
p 603, pi i,figa 1,14; pi n, fig. 7. 
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1916 Pheyetmui lieto oehcetn, Stephenson, E-ec Iiid Mih xii, 

p 384 

1917, Stephenson, Quart .lourn Mic Sci. 

Ixii, p 266, pi XIV, hgs 1, 8, 4 

1917 Phetetum hetei ochceta^ Stephenson, Rec lud Mus xiii, 

386 

1918. Pheiehma hete) oohata^ Tliapai*, liec Iiid Mus xv, p 71, 

pi V], hg 2 

1919 Phe7'etnna /iete)och(stajBMjQ[n\\t Jonii\ Mic Sci Lviv, 

p 104 

1920 Plieiehma ketei ocJuota^ Stephenson, Mem Ind Mus vii, 

p 222 

1921 Phmetima ketei ochcBtiif Stephenson, Rec Ind. Miis xxii, 

p 760 

1922 Pheietima heta) oclmiay Stephenson, Roc Ind Mus xxiv, 

p 483. 

Length 60-160 mm ; diameter 3-6 mm. Segments 91-110 
Colour yellowish grey, brown doraally in middle of body , setal 
zone wlutish, and in anterior and posterior regions of the body 
raised as a ridge. Prostommm epilobous § Doisal pores from 
10/11. Doisal and ventral breaks in the setal rings small, less 
than 2 aft and 2y::; setm decrease in size from a outwards, dorsal 
setsB smaller and closer set than the ventral, especially in the 
anteiiop pait ot: the body, where the ventral setie are much 
enlarged; setal intervals also decreasing outwards from the 
middle line , setoa of x smaller than of other segments ; numbers 
up to 40 m fiont of clitelluin, 40-54 behind Clitelluiii ring- 
shaped, xiv-vvi (=3), set© absent, dorsal pores present Male 
pores on elevated papillos, about -g-of circumference a])art, 12 set© 
intervening, Sperinathecal pores four pans, in 6/6-8/9, eye-like, 
about ^ of ciicumfeience apart. Small papillae, sometimes alto- 
gi?ther wanting, paired, anteriorly on vii and viii, less often on vi 
and ix, somewhat medial from the apernmtliecal pores 

Septa 5/6-7/8 much strengthened, 8/9 and 9/10 wanting, 10/11 
and ]1/12 also thickened. Gizzard large, somewhat conical, 
narrower m front. Intestinal cmca simple Eunnels m x and 

XI, m testis sacs, the sacs of x communicating with each other, 
tiiose of XI entirely fused. Seminal vesiclos two pairs, in xi and 

XII, irregulaidv lobed. Ovisacs may be present in xiv. Prostates 
often more or less vestigial, may be altogether absent , when pre- 
sent, much divided ; duct lai’ge, muscular, in a horseshoe curve, 
convex towards the front and inner side , no copulatorv pouch. 
Spermathecal ampulla of an iuveited pear shape , duct almost, 
equal m length to ampulla, narrow, muscular, diverticulum long, 
tubular, dilated at its ental end to a kuob-like seminal chamber, 
often also with lateral semmal chambers. 

B&marhs Michaelseu described a var. ceylonica (33), which 
also figures m the Tierreioh, but not in his Indian lists (64, 68). 
The distinguishing character was the presence of a pair of papillae 
close to and on the inner side of the male pores. 
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Bahl has studied the nephiidial sv^teui, which resembles that 
of P jposthuma (90), Stephenson the pharyngeal gland-cells (87), 
and Thapar the lymphatic glands on the intestine (89) 

Ihstribuiion Throughout India , Peahax^ ar and Pealiawar Disf , , 
Lahore; Simla and Nairn Tal in the W. Hunalavas , Kiirseoiig 
and other places in Darjiling Dist., Gangtok m Sikkiin, and tlie 
Abor country m the E Himalayas ; Manipur, Sadiya, and Cherr.i- 
punji, in Assam, Rangamali and Siligun in Bengal, N. Shan 
Hills in Burma; Palm and Nilgiri Hills in S India; Ceylon 
Outside India the list includes Japan, Hawaiian Aicbipelago, 
Madagascar, the Azores, Suuda Islands, New Caledonia, Comoro 
Islands, CapeYerde Islands, North, Central, and South Aineiica — 
indeed, as Beddai’d says, “ every\^here, mohiding Europe. ' 

14. Pheretima honlleti (P. Perr ) 

1872 Pencheeta houlleti, E Perrier, N. Arch Mns Pans, viii, 
p 99, pi 11 , figs 31-44, pi m. 

1889. Penchcsia hotdlettj Bourue, J Asiatic Soc Bengal, Iviii, 
p 111, pi m, hgs 4, 6. 

1890 Penchoiia campanulata, Rosa, Ann Mus Genova, (2) 
p 116, pi 1 , figs 9,10. 

1895 PencluHa htruUefij Beddard, Moiiog. p 424. 

1898 Pe)i£iIi{oia Jioulleti, Michaelsen, Zool Jahrb Syst xii, 
p 144. 

1898 Pw ichata ct eicenticuy Fedarb, P Z. S. 1898, p 447, text-fig 2 

1900. Amijntas houUeti (port ), Beddard, P Z S 1900, p 618. 

1900 Phe) otma houUeti + P creacmtica, Michnelsen, Tier \, 
pp 278, 262 

1903 P/ievetima hoiiUeU, Micliaelseu, Sb Bokm Ges Prag xl, 

p. 12. 

3909. Phe7etima Jioulleti, Michaelseii, Mem Ind Mus. i, p, 187. 

191 U. Phetotima JioulloU, Michaelsen, Abh. Ver Hamburg, xiv, 

p 88 

1916, pie? ciiwjrt Aow/Zeii, Stephenson, Rec Ind Mus. xn, p 334 

1917 Pheretima Jioulleti, Stephenson, Bee Ind Mus. xiii, p. 386, 

1921. Pherehma houUeti, Michaelsen, Mt. Mus. Ilambiirg, xxxui, 

p. 68 

1922 Pheretima JioulleU, Stephenson Rec Ind. Mus xxiv, p 434. 

Length 75-200 mm ; diameter 4-6 mm. Segments 98-108. 
Colour variable, purplish-brown on dorsum, with still darker 
median stripe; pale ou ventral surface; clitellum pale Pro- 
atomHim epilohous ^ or more. First dorsal pore from 9/10 to 
12/13. Setal rings with small dorsal and ventral breaks, ab 
commonly the largest interval (except act), but no regular decrease 
outwards ; setse a usually enlarged ; ventrM setm of iv-ix enlarged, 
and set widely, so that the ventral break disapjiears here ; numbers 
between 30 and 60 in front of clitellnra, 60 or rather more behmd 
(39/v, 42/viu, 62/xii, 56/xiiv). Clitellum xiv-xvi (=3), or 
|xiv-|xvi (=2^); dorsal pores present, a few set© present, and 
these modified — tip tnfid and the general form rather stumpy, 
or tip bifid with a web between the points nnji the ental end 



PUBEETIMA. 


306 


truncated. Male pores on papillae, about oue-tbird of circum- 
ference apart, m line with K, Spertnathecal pores three pairs, in 
6/7-8/9, tar out laterally, it may be almost m the lateral line of 
the body- No genital papilloB. 

Septa 5/6“7/8 thickened, 8/9 and 9/10 wanting, 10/11-13/14 
thickened Cteca originating m xxvii, with constrictions. Testis 
sacs ill s and xi, those in xi united ventrally, those in x ap- 
parently sepaiate Seminal vesicles m xi and xii, ot considerable 
size, much cut up into lobes. Prostates large, occupying xvii-xx, 
much cut up into lobes, duct thinner entally, in the form of 
a loop, the ends of which are approximated, a considerable 
copuliitory sac, which appears as a porophore when everted. 
Sjieriniithecal ampulla irregularly shaped, or pear-shaped or heart- 
shaped , duct straight, as long as ampulla, thick, narrowing a 
little towards ectal end , diverticiiium arising from near ectal end 
ofc duct, long, tubular, its ental portion much convoluted, the 
loops closel}’’ adpiessed into a flattened semi-trauspaient mass, 
length of diverticulum in its natural condition about two-thirds 
that of main pouch, one or more stalked glands enter extreme 
octal end oi: duct, each of a length less than that of duct, consisting 
of a narrow stalk surmounted by a nodular ovoid glandular part. 

Reniarhs Perrier described grape-like glands m vii, the duct 
going foiwiu'ds to open into the oesophagus at the level ot 6/7 
these seem to be blood-glands, such as are found in some other 
species ot Ph&retima , but what the ‘^pear-shaped glands*' in vi are, 
which open backwards at the same level, I do not kuow, — peihaps 
part ofc the “ pharyngeal glands " 

Pedarb described Perii^iceia crescentiea as a new species (36); 
it was distinguished from P. ImilUti bv the clitellar set© not being 
in any way modified, while in P. hovZleti the modification is very 
characteristic. Her specimens, however, may not have been fully 
sexual — the seminal vesicles were small, and the whole of the set© 
were still present on the clitellum. Peddord (37 ct) and Michaelsen 
in the Tierraich accept P. orescentica as distinct from houlleti^ but 
the species has disappeared from Michaelsen’s later lists (64, 58). 

P. Jioulleti is closely related to P. irivandrctjia and P. travan-^ 
corensis ; see the remarks under these two species 

Pistrihuiwn, Rawal Piudi ; Debra Dun, Bhim Tal, Allahabad, 
in the United Provmoes ; Calcutta and Eaniganj, in Bengal , 
Oherrapunji m Assam; ]?egu District in Burma; Bombay; 
Mangalore, Trivandrum, Triohur, Ohevagun near Calicut, Merkoi-a 
(Ooorg), Shimoga (Mysore), m S. India ; Ceylon. It is also widely 
distributed outside India, in the Philippines, China, Ooohm China, 
Piji, Sunda Islands, Java, Comoro Islands, Madagascar, Bahamas. 

15. Pheretima lignicola Si&jplb, 


1914. P?te}'etma kgmcola, Stephenson, Kec. Ind. Mus. viii, p 899, 
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1916. Theretima ligmoda^ Stephenson, Bee Ind Mus xii, p. SS6. 

1920. Pheretivia hgnicola, Stephenson, Mem. Ind Mus 711 , p 223. 

Length 106-165 mm ; diameter 4-6 J mm. Segments 90-130. 
Colour olive-green or bluish purple, vent rally pinkish. Prosto- 
mium epilobous, almost tanylobous. Dorsal pores from 12/13, 
the first slit-like. Setae implanted on circular ridges, the rings 
unbroken ventially, a very slight break dorsally ; m front of the 
ditellum the setae ai'e larger than behind, especially those of u-ix ; 
numbers 22/vi, 44/iz, 47/xii, 66/xxiii. Clitellum xiv-xvi (=3) ; 
dorsal pores absent, a few setse ventrally on xiv. Male pores in 
the setal zone, in large depressions, circular, surrouiuled by a 
prominent lip, except on their inner margins ; the whole, including 
lips, extends nearly over the interval between the setal zone of 
xvii and that of xix ; the pores two-sevenths ot circumference 
apart, 12 aetse intervening. Spermathecal pores four pairs, in- 
conspicuous, m 6/6-8/9, two-sevenths of circumference apart, 
approximately in line vnth /. 

Septum 5/6 thickened, 6/7 and 7/8 much thickened, 8/9 and 
9/10 absent. Gizzard cask-shaped, m vni. A collar-lifce Htriicture 
round the Geaophagus behind the gizzard, consisting of blood- 
glands, in X. Intestine begins in xiv-xvi ; cssca originating m 
xxvi or xxvii, narrow, simple or crenulated on the dorsal margin. 
Testes and funnels m x and xi, in sacs, the sacs of x small and 
probably communicating with each other, those in xi larger and 



Pig. 121 -^Pkeretima Itgniooh Stoph. , spornifttheoa. 

separate. Seminal vesicles in xi and xii, those of xi within the 
testis sacs. Prostates of large size occupying xvi-xx, mucli cut up 
into lobes , duct with many windings, becomes thicker and more 
muscular as it proceeds; stout, smooth, and shining at ils termi- 
nation. Spermathecal ampulla ovoid or heart- shniietl ; duct of 
equal length or shorter, stout, muscular, and shining, eomotimes 
fusiform lu shape , diverticulum long, narrow, and twisted, its 
ental portion thin-walled, with numerous small irregularities, its 
ecfcal part shining and muscular (text-fig. 121). 

Distribution, Dibrugarh, Assam ; Lower Burma ; Bombay. 
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16. Pheretima osmastoni Mich. 

1907. Pheretwia osmastoni, Micbaelaen, Mt Mas. Hamburg, xxiv, 
p 163, text-fig 11. 

1909 P/ievetima osmustom, Michaelaeu, Mem lud Mus i, p. 191, 
pi. xiii, fig 26, text-fig 18 

Length 250 -320 mm . 5 maximum diameter 10-11 min. Segments 
126-148. Colour doi sally violet-giey, iridescent; ventrally 
yellowish-grey. Piostomuim epilobous ca. tongue open 
behind. Sorsal pores from 12/13 (?). Setee somewhat enloi’ged 
m front of the clitellum aud in the hinder half of the body, 
especially dorsally ; dorsal setoe in general somewhat larger and 
further apart than the ventral ; rings with a regular dorsal break, 
s !2 = l| or If 2/3; ventral break small and irregular, numbers 
28/v, 50/ix, 68/xii], 72/xix, 70/xxvi. Chtellum ring-shaped, 
xiv-xvi( = 3). Male pores about a quarter of cu’cu inference 
apart, with about 18 setsB inter veiuiig, on transversely oval papill© 
in the setal zone, the surface of the ]iapill© bearing the small 
porophores JTemale pores apparently paired, but near together. 
Spennabhecal pores three pairs, ni 6/7-8/9, about two-sevenths 
ot circumference apart. Oopulatory or^ns as broad, median, 
Iraiibvei'sely oval or rectangular cushions with rounded angles, 
with muneroua closely set hue pores upon them, the openings of 
small glands ; the cushions take up the hinder f or | ut then 
segments, and are about a quarter of the circumference in 
breadth ; their distribution is variable, most often one, on x or 
rarely on viii, sometimes two, on xii and xiii. 



Fig 122 — Thereiima osnumtom Miob. , sperraiitbeoa ; X 4 

Septum 6/7 fairly strong, 7/8 very strong, 8/8 and 9/10 wanting, 
10/11-12/13 very stiong, 13/14 hardly strengthened Gizzard 
thickly pear-shaped. Ococa fairly long, simple and slenderly cone- 
shaped, extending upwards nob forwards. Typhlosole simple. 
Lymph glands present. Testis sacs two pairs, in x aud xi , those 
each segment communicating with each other, those of the 
same side separated. Seminal vesicles two pairs, in xi and xii, 
large, somewhat incised and granular. Prostates loosely and 
irregularly lobed, extending through ca. xviii-xxii ; duct long, in 
a somewhat irregular loop the eotal limb of which is thick and 
muscular, the eutal much thinner ; no copulatory pouch. A bifid 

x2 
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accessory gland opens by a simple terminal canal medial to each 
male pore ; luternally this canal bifurcates, the two halves of each 
gland being situated one in front of and one belaud the prostate ; 
eacli portion is grape-like, consisting of nuineroua fairly small 
groups of large gland-cells and their long narrow ducts, winch 
open into a central canal, the mam duct ot the halt gland , lastly 
the two main ducts unite An enlarged seta, which must be 
regarded as a penial seta, between tlie opening of tlio male duct 
and that of the accessory gland. Spennathecal iiinpiilla pear- 
shaped, duct not distinctly set off, narrow, shorter than ampulla ; 
diverticulum long, tubular, narrow, ii regularly undulating, with 
small pear-shaped seminal chamber at tlie ental end, the Mhole 
more than t\\ice as long as main pouch, opens into octal end of 
duct (text-lig 122). 

The tips of the penial selm \^cre broken in all speci- 
mons. Penial setie me not known elsewhere in the genus. 

Accessory glands are found in F andaman&ims also, but tlieir 
structuie is rather different. 

Bistnbuixon, Port Blair, S. Andaman, 

17. Pkeretima peguana {Rom). 

1890 Penohmta peguana^ Rosa, Ann. Mus. Genova, (2) x, p. 113, 
pi. 1 , figa 6-8. 

]89») Perujhata pegwina, Beddard, Moiiog. p. 403, 

1900 A?7it/7?^as7;e^7m9mif, Beddard, P. Z. S 1900, p 628, 

1900 Phei etwiQ peguanUf Michaelsen, Tier x, p. 292 

1922. P/ie7etima peguanttf Michaelaen, Capita zool. i, 3, p. 44. 

Length 170 min. ; diameter Gram. Segments cn. 120 Colour 
grey-brown. Piostomiumproepilobous. Dorsal pores from 12/13. 
Setd rings closed or almost so , set© larger and set more wnloly 
ventrally than dorsally; numbers ca. 66 in sperinathecal region, 
66/xii. Ohtellum xiv-xvi (=3). Male pores as sinali fihsurea 
with anterior and jiostenor lips, f of circmnforenoo apavL, 
in line with 10th seta. Bpeniiuthecal pores, three pairs, in * 
6/7-8/9, a quarter of circumference apart, iii line with 12tli seta. 
Copulatory papill© two pairs, m 17/lB and 18/19, circular, imme- 
diately internal to the line of the male pores, occu])ying the space 
between the setal nngs of xvii and xix. 

Septa 8/9 and 9/10 absent (or 8/9 may be vestigial) ; 11/12 is 
the only one which is a little thickened, G-iz/iUrd in viii. (Eso-^ 
phagus swollen m each segment from x to xiii, and marketl by 
vascular striatious. Intestine begins in xv, C'©ca simple, small, 
originating in xxvi. Two pairs testis sacs, those of each side fused 
together but not communicating with each otlier, and not with 
those of the other side. Seminal vesicles two pairs, in xi and xii, 
slightly lobed Prostates occupying about three segments, much 
cut up into lobes ; duct short, narrow*, looped, discharges through 
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a iiiuacular bulb, with eopiilatory sacs iii t’lout oE and belmul it. 
Sperinathecal ampulla sac-lilte, duct short , diverticulum long, 
narrow and tubular, muili coiled and enclosed lu an oval sac. 
Accessory glands corresponding to the external papilJoe, laige, 
globular, of pearly appearance, consisting of a fiim outer membrane 
enclosing a cavity 

Remarks. Eosa, having described tbe species fiom Eangooii, 
afterwaids bad other specimens fiom Siam (136), winch enabled 
Inm to make a few coriections m his former account. Beddard 
appears also to Imve had specimens he may have examined the 
{Siam specimens winch Eosa had, since they belonged to the 
British Museum), since (37 «) he says.— “1 do not agiee with 
Eosn as to the absence of the septum 8/9. I found it to be dis- 
tinctly present in mdividuals examined by myself.” Michaelsen 
has recently (131) examined specimens from Lombok and Java, 
he sectioned the region of the testis sacs; as regards the sac 
enclosing the coils of the spermathecal diver liculnm, it was not 
very distinct, and the appearance was as if the coils of the diverti- 
culum were united bv a jelly-like mass, which m turn was sur- 
rounded by a fine membrane. 

Tbe sperinathecal diverticulum recalls that of P hirmanicii^ aud 
the accessory glands those of Drawula jjaponica. 

Bistribxition. Eangooii Outside India fiom Siam, Lombolc, and 
Java. 

18. Pheretima poBthuma {L Vaill.) 

1883 Mcynscolex Beddard, Ann. Mng N. II. (5) xii, p 214, 

1896. Penaiheota posthumUy Beddard, Monog p. 424 

1900. A.inyiitas posthuimiSj Beddard, P Z. S. 1900, p 641. 

1900. Phe) etima Miclinelsen, Tier x, p 296. 

1902. Pheretima posthuma, Beddard & Fedarb, P. Z S. 1902, ii, 
p. 104, text-figE 30-30, 

1909. Michaelsen, Mem lud. Mus i, p. 180 

1911 Lloyd, Introd to Biol, for Students m 

India, p. 68, pi v 

1911. Pheretima poethuvui^ Lloyd & Powell, J Bombay Soc xxi, 

p, 289, text-figs, l-fiip 201 ^ 

1912. Stephenson, Eec. Ind Mus. vii,p 2/8. 

1013 Stephenson, I'l* Roy Soc Edin xlix, 

p 704 

1014. i V/m'^7 wo? Stephenson, Rec Ind Mus x.p 342. 

1916 Phei etima jyostJiumay Stephenson, Mem Ind. Mus. vi, 
pp 37, 99 

1010 Pheretima Proshad, J. Bombay Soc xxiv, p 602, 

pi. 1, figs 2-7 , pi. li, fig. 0. 

1916 Pheietma posthiima, Prashad, ‘The Anatomy of an Indian 

Earthworm, Phei eiima postlmma! Lahore, p. 1. 

1016. P/ie7*eii7«ff Stephenson, Rec. Ind Miis xii, p 334. 

1917 Pheretima posthwnUf Stephenson, Quart. Journ Mic. Sci. 

1x11, p 261, pi. XIX, tig 2. 

1917, PAflrfl^i77iflj30s;tA?f77w, Stephenson, Eec Ind Mus xiii,p 386. 



310 


MKGASOOLECIDiE. 


1918 Phe) ciima posthimai Thapar, Rec Ind. Mus. Wj pp. 71, 74, 

pi. VI, hgs. 3, 4 

1919 PmeHma poatJiuma, Balil, Quart. Journ Mic Sci. Ixiv, 

p, 73, pla vi-viii, text-figs. 1-3 

1920 Stephenson, Mem lud Mus vii, p 222 

1921 Ph&etima posthumiif Bahl, Quart Joiuii. Mic Sci Ixv, 

p. 340, text-figs 1-11 

1922. Pheietima postimmai Stephenson, Rec Ind Mus. xxiv, 

p 484 

Length 115-130 mra., diameter ca. 5 mm Seginoiita ca. 140. 
Colour cl rich brown. Proatomiiim ranyloboua. Dorsal pores 
from 12/13. Seteo m unbroken rings , all setm of appioximately 
the same size, numbers 144/71, 108/x, 95/xx, 92/xxxi. Chtellum 
xiv-xvi ( = 3); sometimes no setoB, at other times indistinct rows 
of seise present. Male pores ni setal zone, about, a quarter of 
circumference apait, on piominent papillm; 19 or 20 setm 
intervene. Spermathecal pores lour pairs, m 6/()-8/9, about one- 
third of circumterence apart Copulatory papilla^ two pairs, on 
xvii and xix, very slightly mternul to the line of the male pores; 
occasionally papiJleo on some of the following segments. 

Septa 6/6-7/8 much thickened, eitlier 8/9 or 9/10 absent as a 
rule, 12/13 also thickened Oteca originate in xxvi, conical, 
without secondary projections Typhlosole a slight ridge only. 
Lymph glands present behind xxvi. Testis sacs median, in x and 
XI. Seminal vesicles three piiirs, in x, xi, and xn. Prostates of 
moderate size, occupying xvi-xxi, ii regularly lobulated ; duct 
thick, looped, no copulatory pouch. Spermathecal ampulla 
ovoid; duct not sharply set oft, rather longer than ampulla; 
diverticulum of variable length, as long as or only half as long as 
ampulla, fairly thick, IS moll accessory glands correspond to the 
papillae on xvii and xix 

Bemarks, The worm is well known in India, since it is com- 
monly used, in N India at least, as the typo for elementary study 
in the colleges ; descriptions have been published by Lloyd and 
Prashad (62, 82 a) 

A considerable amount of morphological work has been done 
on this species Stephenson has described parts of the vascular 
system in detail (72J, and Bahl has given a complete description 
of the whole system in Phentima (97), one of the species investi- 
gated being the present oue. Bahl has described the remarkable 
nephndial system, and has shown that the septal nephridia empty 
thomselves'by segmentally arranged canals into a pair of supra- 
mtestinal excretory ducts, w Inch in turn discharge by segmentally 
arranged openings into the intestine (90). Thapar has studied 
tlie lymphatic glands on the lutestuib, and the coelomic organ'* 
of Beddard aud Pedarb, which is shown not to be a constant 
structure (89). 

Lloyd insists, against Powell, on the separateness of the two 
vaaa deferentia of a side as they pass backwards (63, 04). Ac- 
cording to Beddard the intestinal ccsca are sometimes absent (37 a)^ 
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An accessory prostate maybe present in xvii,mth well-developed 
duct (Stephenson, 86). 

Distribution. The worm is universally found in North India, 
throughout the Punjab, United Provinces, and Bengal (including 
Bihar), and localities need not be specified. It has also been found 
in Bombay and Baroda ; Ajmer and Udaipur, m Bajputana, 
G-walior m Central India; the N. Shan States, in Burma, but it 
has not so far been recorded from Southern India. It is also 
common outside India in the Pheretima area — the Philippines, 
Malay Archipelago, Malay Peninsula, Cochin China, as well as in 
the Bahamas. 

19. Pheretima suctoria Miclu 

1907. Pheretima suctona, Michaelseu, Mt. Mua. Hamburg, xxiv, 
p 165, text-hg 12 

1909 Phei etima suctoria , Michaelsen, Mem Ind. Mus. i, p 196, 
ul xui, fig 28, text-fig 19. 

1922. Pile) etima mcioria^ Stepheusou, Rec, Ind. Mus. xxiv, p 434, 
text-fig 1 

Length 75-135 mm. , diameter 4-7 mm. Segments 103-123. 
Colour dorsally and autenorly chestuut, yellowish biown else- 
where. Proatomiuui epilobous ca. tongue short and broad, 
closed behind Dorsal pores from 12/13. Set© all nearly of 
equal size; nngs unbroken, intersetal inteiTala about the same 
everywhere, except that on the anterior segments they are 
rather greater dorsally than ventrally; numbers vary greatly, 
26-38/v, 35-58/x, 60-70/xm, 76/xix, 80/xxvi. Chteliuui ring- 
shaped, xiv-xvi (=3), setse aosent. Male pores on small 
papillre in setal zone, about one-third of circumference apart. 
Peraale pores paued, close together. Spermatliecnl pores four 
pairs, 5/6-8/9, venlro-lateral, about a quarter of circumference 
apart. Oopulatory organs as a pair of large circular or trans- 
versely oval areas on xviii, transgressing the limits of the segment 
both in front and behind (according to fig.), with smooth surface, 
either depressed or elevated, of a dark ground colour with numerous 
lighter spots ; these areas are placed between the papillee of the 
male pores, which cause a slight indentation of the outer border 
of the areas ; the setal zone causes a similar indentation of the 
inner border , 4 to 8 sette intervene between the discs 

Septa 8/9 and 9/10 wanting, 4/5-7/8 and 10/11 slightly 
thickened, 11/12-13/14 fairly strongly thickened. Q-izzard 
large. Intestinal cosea simple, slender, originating in xxvi; no 
typhlosole. Lymph glands present. Testis sacs two pairs, in x 
and XI ; those oE a side, and those of a segment, cominunicating, 
the whole appearing ns a ring with four regiilarlv arranged 
globular swellings Seminal vesicles large, compact, two pairs, 
in XI and xii. Prostates occupying xvii-xix, much cut up into 
lobes ; duct fairly long and equally thick throughout, irregularly 
bent , no copulatory pouches. Cushions internally correspond 
to the discs extern^y. Ovisacs present in xiv. Spermathecal 
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ampulla bulbshaped, narrowed entally , duct sharply set off, half 
as long and en tally one-tlnrd ns thick as ampulla, narrower 
ect-ally; diverticulum irregularly bent or coiled, veiy long and 



Fjg 123 . — Fh&rdimasiictoriaJshx^ , apormatlicoa , xd 

very thin, tubular^ the ental end slightly dilated; if uncoiled 
would be two or three times as long as the mam pouch ; ciitera 
ectal end of duct (text-fig. 123). 

Emmies. The above is taken from the original description by 
Michaelsen My own specimens from Boinbav show'ed a number 
of differences. The length was 205 mm., the colour dark brown ; 
prostomium epilobous the tongue not cut off, and the grooves 
at its sides hardly differed from the numerous other longitudinal 
grooves round the mouth ; the setm of ii-vi wore enlarged The 
mole pores were closer together, scarcely | of circumference apart, 
and at the centre of the discs ; the female pore appeared to be 
single. Septa 5/6-7/8 were very stout The testis sacs enclosed 
the hearts, and m xi covered in the seminal vesicles also. The 
prostatic ducts became stouter towards the ectal end. There 
were no ovisacs. The spermafchecai ainpullm were ovoid, and the 
duct narrower entally. 

Distribution. The Ajidamaus ; Bombay. 

20. Fheretima taprobajim {Beddi). 

1892 P<?7 ich<Bta iwproban<B^ Beddord, P, Z. S. 1892, p. IBM. 

1896. Pfi?ioA«8^a tap'obaniB^ Baddard, Monog. p. 411. 

. Fenchcda pauli, Michaelsen, Mt. Mua. llainburir, .\xiv, 
p. 243, pf fig 26. 

1899. Benchoita taprohancs P, IMlchaolsen, Zool. Jalirh. Hyst. xii, 

p. 140. 

1900. Amyntas tapohmm^ Beddard, P. Z. S. 1900, n. 648. 

1900 rheretima ^«;jro6an£o+P. taprohanco var. pauli^ Michaelsen, 
Her. X, pp. 308, 309. 

1903, PJaretima ta2n'6ban€e, Michaelsen, Sb. Bbhm. des. Pmg, 
jd,p 13. 

Length 80-145 mm. ; diameter 5-7 mm. Segments 1)6-122, tn- 
annular in consequence of elevation of setal ridges. Oolour 
(preserved) pale brownish grey, clitellum a darker browm. 
Prostomium epilobous ; a middorsal longitudinal furrow over 
prostomium and i. Birst dorsal pore in 11/12 or 12/13. Setal 
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rings indistinctly broken dorsally, closed ventrally, zz=l'^ to 
2 yz ; numbers 70/v, 77/x, 70/xix, 64/xxvi. Clitellum xiv-xvi 
(=3) ; setfiD present. Male pores on small, slightly raised papillae, 

of circumference apart. Spermathecal pores one pair, in 7/8, 
almost half the circumference apart Copulatory papillse circular, 
Blink in the middle, paired, on the anterior half of their segments, 
vii-x and xviii-xx, often also on vi, xi, and xxi, the posterior 
in two lines which converge posteriorly, those on xviii rather 
internal to the line of the male pores, on xix in the line of the 
pores, on the following segments successively a httle nearer to the 
middle line , the niiLerior papillss in regular longitudinal lines, 
about 6 intersetal intervals nearer the middle line than the 
spermathecal apertures. 

Septa 8/9 and 9/10 wanting , 6/7-7/8 and 10/11-13/14 
thickened. Gizzard almost globular Intestine begins xv , no 
intestinal csBca, Two pairs seminal vesicles, lu xi and xii. 
Prostates with small glandular portion confined to xvin, and 
U-ahaped duct, the ental part of which is rather thinner ; no 
copulatory pouch. Spermathecal ampulla ovoid ; duct tairly long, 
as long as ampulla, and thick , diverticulum tubular, as long as 
mam pouch and half as thick as ampulla, joining ectarl end of 
duct, its ental half swollen to form a seminal chamber, its ectal 
half acting as duct 

BcfniarTcs Beddard at first overlooked the papillae, which led 
Michaelaen to describe his own specimens as a separate species. 

IHsU'ibution. Ceylon, Outside India from Madagascar and 
Brazil 


21. Pheretima travancorensis {Fedarb), 


1898. Fei'icIiOita travancorensis, Fedarb, J. Bombay 
p. 436, pi. li, figs 2, 6 

1900. Amyntas travancorensis (part), Beddard, P Z 


Soc XI, 
S. 1900, 


p. 614. 

1900 Phei etima ti avanao? ensis, Michaelsen, Tier, x, p 310 


Length 70 mm , diameter 4inm. Segments 94. Colour 
dorsally and anteriorly purple ; behind clitellum only the mid- 
dorsal line IS purple. First dorsal poie in 16/17- Clitellum 
xiv-xvi (=3). Male pores raised, but not on sharply defined 
papillse ; 10 setee intervene. Spermathecal pores three pairs, m 
6/7-8/9 

Septum 8/9 wanting. Intestine hegms^ in xv ; intestinal caeca 
simple Last heart in xiu. Seminal vesicles three pairs, small, 
in XI, XU, and xiii. Prostates fairly large, loosely racemose, 
occupying xvii-xix; duct coded m a circle, Spermathecal 
ampulla pear-shaped, narrowing gradually to form the duct ; 
diverticulum given off from the duct at its junction with the 
body-wall, thin, often undulating,^ if stretched out is about as 
long as the mam pouch, dilated at its ental end to form a thickly 
pear-shaped seminal chamber. 
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Eemarlcs Becldaid (37 a) unites P. crescmitca (Fedarb, 36) 
with this species, and is followed by Michaelsen (64). Michael sen 
(64, 68) considers this species to be possibly identical \Mth 
P duha (Horst). 

The sperniathecal diverticulum of this form seems to be diflPer- 
ent in shape from tf>at of P. cj'esce7ittca , there is here no glandular 
appendage of the spermatheca looking at first like a second 
diverticulum, and there are three pairs of seminal vesicles as 
against two m P. cj‘escent 2 ca. On these grounds I believe the 
species to be distinct , but ci esce^iiica should, I think, be united 
with hovlleti 

Btstnhutioii Trnvancore. 

22 Pheretima trivandrana Ste^ph, 

1910. Pliei'etima tnvandrana^ Stephenson, Rec Tnd. Mus. \il, 
p 336, pi. xxxii, fig 27, pi. xxxiii, figs. 28, 20 

Length 70 ram ; maximum diameter 3 mm. Hegmenls 100. 
Colour an equable gi’ey. Prostomium epilobous tongue bioad, 
not closed behmd. Dorsal pores from S/9 Setal rings closed 
dorsally ju the first ten segments, thoieafter a slight break, 
2 js= 22 ^s, ventral brealt also small, ca a6, or absent in some 
of the antenor segments , aetse of ii-ix lather enlarged, those of 
I rather small, numbers 28/v, 46/ii, 52/xii, 62/xix, and 64 lu 
middle of body. Clitellum scarcely distingmsliable, perhaps 
iiv-xvi (=3?). Male pores situated towards the inner side of, 
but well within, a pair of circular thickened areas which are 
somewhat raised in their centres ; the pores in line with and 
'rather more than | of circumference apart, with about 9 setm 
intervening Female pores paired. Spermathecal pnies three 
pairs, m C/7-8/9, ventro-lateral, about ^ of circumterence apart. 



Fig. 124 , — Pheretima tmuandrana Steph. , flpepmalbeoa. 

Septa 8/9 and 9/10 absent, about tliree in front of and tlireo 
behind the gap somewhat thickened. Gizzards well developed, 
ovoid. Intestine begins in xv, caeca originate in xxvii.^^ Testis 
sacs in x and xi. Seminal vesicles two pairs, m xi and xii, lobed. 
Prostates small, in xvii and ivm, cut up into numerous small 
lobules ; duct describes almost a complete circle, aud increases in 
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tlnckness towards the ectal end, firm and shiniDg except at its 
ectal end, lying on a soft white cushion. Speimathecal ampulla 
relatively small, ovoid, or pear-shaped , duct very stout, almost 
straight, much longer than ampulla , diverticula two, oue thin, 
finger-like, a simple tube, about half as long as duct, arising from 
octal end of duct, its lumeu wider at the ental end , the other 
arising from the middle of the duct, consisting of a pear-shaped 
chamber subdivided into about three or four loculi which give to 
the surface a lobulated appearance, and a stalk, the whole nearly 
as long as the mum pouch above llie entry of this diverticulum ; 
of this second kind of diverticiiluui there may be two, one smaller 
than the other (text-fig. 124). 

Remarlcs, This species is very similar to P and indeed 

may be identical with it. It is possible that the loculated seminal 
chamber of the second diverticulum may be in reality a convo- 
luted tube, the windings closely pressed togethei^ asm P. houlleti; 
a re-exainiiiatiou of the original material seems to show that this 
18 not unlikely. I also looked for chtellar set©, but no sacs 
were visible. 

Di^tnhution, Trivandrum (Travancore). 

10. Genus DIPOROCHJJTA Bedd 

1890. Bipoi'ochataj Tleddord, P Z S 1800, p 50. 

1895. Biporochcetaf Beddard, Mouog p 430. 

1900 Diporoclusta, Micbaelsen, Tiei x, p 199 
1907. Dijpoi oohata, Micbaelsen, Fauna S.W Austral p 161 
1916. Penmmv (port.), Mirhaelseu, Mjoberg’s Austral. Exp pp 46, 
53 

Set©, at least m the middle and hinder parts of the body, 
numerous (more than eight) per segment Spermathecal pores 
2-5 pairs, the last in 8/9 One gizzard in the region of segments 
iv-vi, seldom vestigial. Purely ineganephridial. Prostates tubular, 
with simple uubranched duct. 

The genus was established by Beddard for worms with the 
essential three features ot the group as we still know it, — 
perich©tine arrangeineut of the set©, tubular prostates, and 
meganephridia. In the Moiiogi*aph he adds a cliaracter of the 
clitellum to the diagnosis, — “ clitellum generally more than three 
segments.’’ Micbaelsen in the Tierreich volume included 
Bourne’s Perichoita jpelluoida in the genus, which thus came to 
have ail Indian representative (all previously admitted species 
having belonged to Australia or New Zealand) Micbaelsen ui 
his diagnosis admitted tlie possibility of a racemose ])rostate; 
but in 1007 he retracted this, in consequence of his vieivs on the 
importance of the prostate in the cbissification of the Megas- 
colecin©, and defined the genus as above. Still more recently 
(1916) he has fused the genus with Ptrionyx^ under the name of 
the latter, though allowing it a certain independence as a 
Bubgenus. 
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In this last, changft I do not follow him. The reason lor the 
fusion IB that there exists a series of intermediate i'oinis The 
feature in which Dipa oiJiceta differs fiom Peuonijx is the 
prostate, tubular in the first, racemose in the second ; and it 
happens that all stages in the evolution of the racemose (Plieie- 
tima-prostate) from the tubular (Plutellus-prostate) are to be 
found in the combined genus {Bi^oroclKjeta^Penonyx), so that 
any separation between the two must be arbitrary , further, 
thnie IB not either any geographical means of distinguishing them. 
Dijporochasta as a Bubgenua, howevei, is to be distniguislied, 
according to Michaelsen, as including all forma in which tliere 
18 a distinct central canal through the middle of the glandular 
part of the organ, even though this central canal may receive 
branches. 

But the fact that the dividing line is an arbitral y one la no 
reason for not drawing it, if convenience demands it If the 
existence of intermediate forms is to be allowed to pi event us 
from making a division, we may look forward, as our knowledge 
increases, to seeing our groups diminish in number, until, the 
more perfect our knowledge becomes, the more our claasifl-cation 
fades awav into nothingness , so that when, owing to the number 
of forms known, our need for a detailed clnsaification is greatest, 
we shall be left without any claasitication at all. 

Miehaelaen has already fused the genera Notoseolex and 
Megascolex; to be consistent, M&/a 8 Coltdes also must be fused, 
since here too there are a number of intermediate forms between 
the PI utellus- prostate aud the Pheretima-prostate This would 
lead to the establishment of a huge genus, Megascohdes+Notoscolex 
-\-MegascQlex^ which would be extremely unwieldy, and would 
contain forms with lumbricine setce, tubular prostates, and a 
nepbridial system consisting almost entirely of meganephridia, 
along with others with pericfisstine setse, racemose prostates, and a 
nephridial system of micron ephridia only — it would, in short, be 
a renunciation of classification. 

Ill fine, one of tlie great features in the evolution of the 
Megaacolecinse has been the change lu the prostate , and if this 
18 not to be mnrked in our scheme of classification, the scheme 
will be comparatively useless: it will certainly fail to indicate 
what it ought. 

The dividing Ime bet\veeii Diporochcsta and Ferionyx considered 
as siibgenera of Perionyx s.l., as proposed by Michaelsen, is not 
the same as that proposed in the case of Meyascolnies and 
Notoscolex. In the latter case Megcmolides is to retain only those 
species in which there is no hint of branching of the duct; 
PvporocivxtcL^ however, is to include forms with branching ducts, so 
long as there is a definite central canal through the axis of the 
gland. 

The genus Biporochasta htis arisen from Plutellus by the 
substitution of the pterichestine for the lumbricine setal 
arrangement ; aud, as has been said, has given rise to Perionyx 
by the substitution of the racemose for the tubular prostate. 
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It should be noted, however, that the only ludiiiu re])reaeutative 
of the genua standa rather aside from the main line of this 
evolution bv reason of the character of tlie anterior nephridia, m 
which it differs, apparently, fioni the Australian and New Zealand 
species or the majority of them. Dvpo)Q6fiaita is defined as being 
purely megaiiephridial ; but the term “ meganepliridium is 
usually taken to mean the tubular form of tlie organ found, for 
example, in the Lumbricid{30. In the anterior part of Dijporookceta 
jyelhtcida, however, the nephndia are tutted — a torin which is 
generally, I think, looked on as n variety of microueplmdia (1 
have little doubt, for example, that when Michaelsen described a 
number of new species of the genus in 1910 (Abh. Ver Hamburg, 
XIX, 1), he intended, by calling them “megaiiephridial,” to exclude 
this torm ot nephridiuin equally with the scattered micronephiidia) ; 
and it would not have been strange it Diporochceta pellucida had 
found a place under the genus Spmcenella (micronephridial, witli 
penchaetine setse and tubular prostates). 

In the Megoscolecidee this modification of the anterior nephndia 
very commonly goes along with the breaking-up of the post-clitellar 
nephndia mto scattered micronephndia It seems possible, 
therefore, that Spi^nceriella may have arisen from such a 
Ihporocli(Bta as D,peUuGida by the substitution of micronephndia 
for megauephiidia (not from Megascolides by the development of 
the perichrobino arrangement and fimther breaking-up of the 
nephndia). In any case, for geographical as well as anatomical 
reasons, it seems probable that the present species is not 
phyletically related to the Australian species. 

(On the subject of the nephndia, see further under the species ) 

Di»trihution, For the Indian species no locality is given, 
presumably it was in Southern India. The headquarters ot the 
genus IS in Victoria and Tasmania, species are alst) found in 
Queensland, New Zealand, and (one species) on the Ohatham 
Islands. 

1. riporoclisBta pellucida (j1, Q, Bourne), 

1894 PerwluGta pellucida^ Bourne, Quart. Jomni. Mic Sci. xxxvi, 
]i 13, pi. IT, figs 17-32, pi. V, tig 42 
1900. Diporochista pelluoiday Micliaelsen, Iher. x, p. 207. 

Length 450 mm ; diameter oa 4 lum. Unpigmented, body- 
wall very transparent. Prostomium small, without dorsal process. 
Dorsal pores hom 5/6. Dorsal eetal gap = 10 t/s, ventral gap 
s=:3cibf numbers 24/u, 44/v, 36/ix, 36/xx. Olitellum rather 
indefinite, including a little of the posterior end of xn and -J- of 
XX (= ca. 7J); not well developed ventmlly. Male pores in a 
small dunibbell-shaped pit, at a distance apart equal to five 
mtersetal intervals, but no setie actually intervene. Female pores 
paired, m front of setss a, Spermathecal pores in 7/8 and 8/9, 
between the Hues of a and &. 

Gizzard in v Oalciferous glands in xiv, iv, and xvi. Intestine 
begins in xviuj no cceoa; no typhlosole. A pair of complex 
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nephridia m each of segments vii-xi, consisting each of a 
nephiidial tube wibli a bush-like group of tubules springing from 
one part , a pair oC small simple nephridia m each of the 
following segments , no micronephndia Testes and funnels free 
in X and xi. Prostates long, tubular, confined to xviii. 
Spermathecae as elongated pyriform sacs with a small caecum. 

liemarka. In Bourne^s own separate copy oE bis paper of 1886 
m the P. Z. 8. (‘* Ou Indian Earthworms. Part I. — Preliminary 
Notice of Earthworms from the Nilgiris and Shevaroys ”), which 
has come into my hands, there is written opposite the heading of 
the description otP(5rtc7we<a(PZcMm7iajia?)j/raciZw “ —P.pellxmda,^^ 
It would seem, therefoie, that Bourne himself identified the ajpems 
inguimida, Penchceta gracilis with the present species; the 
ditfeiencea in the descriptions, however, seem too great to justify 
the lucluaiou ot the latter species in the synonymy. It will be 
beat to leave P. gracilis^ as Michaelsen does in the Tierreich, as a 
doubtful species of Megaacolex. 

Bourne used this species in his investigations on the 
development of the setm, and has some observations on the 
development of the nephiidia also 

The genus to which this species is to be referred depends on the 
interpretation of the anterior nephridia These aie biiahy tufts 
on each side in segments vii-xi, and evidently are the same 
things as the tufts so commonly found m munoroiis geneia of 
M6ga.scolecidffi,in more than one subfamily If they are considered 
as micronephridial, the species will go under Bpencmelhi , if each 
tuttia looked on as a ineganephndium, under Diporoilurta In 
accordance with what was said under Woodwardia, I consider the 
tufts as a special form ot meganephridiiim, and the present 
species as belonging to l)iporo(diosta. It is, however, evident that 
such a form cannot belong to the direct line of ancestry of 
Perionyis; Periomjx must have originated from forms winch 
retained the original structure of the ineganephvidia iu the 
anterior part of the body 

Bistrxbutioiu Probably Southern India. 


11. Genus PEEIONYX E. Perr. 

1896 Penonyxy Beddavd, Monog p. 435 

1900 Penonyx + JDiporochata (part ), Michaelaon, Tier, x, pp. 207, 
190t 

1907. Penonyx + Penonyohellaj Michaelsen, Fauna 8.VV Austral. 

p 168. 

1909 Perxcnyr + PenmycheUa^ Michaelsen, Mem. Ind Mus. i, 
p 119. 

1910. Penonyx ) Michaelsen, Abh Ver. Hamburg, xix, p, 68. 

1910. Penomyr (part ), Michaelsen, Mjoberg’s Austral. Exp. p. 7. 

SetoB numerous (more than eight) per segment, iu rings which 
are often almost closed. Male pores often approximated in 
greater or less degree, and may be very close to the middle line. 
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Peinale pore unpaired (? always). Sperraathecnl pores, like the 
male pores, often very near the middle line, the last pair m 7/8 or 
8/9. Q-izzard very frequently more or less vestigial, in v or vi. 
Meganephrjdial. Two pans testes and funnels. Prostates of the 
branched PJiei 

The early lustory of the genus can be ascei tamed from the 
synonymy in Michaelsen’a Tierreich volume, where the diagnosis 
does not differ very greatly from that adopted here. Since that 
date, however, the definition of tlie genus has been modified more 
than once. 

In 1907 Michoelsen instituted a new genus Perionydfiella — 
meganephridial, with perichcetine arrangement of the set© and 
P/ierfi^i^rta-prustates ; it differed in this last character from 
DiporoclhCBta^ in which its species had mostly been included, and 
from P6riony,v\n not having the vestigial gizzard and approximated 
male and spermathecal pores of the latter. The new genus was, 
however (in accordance with the view then held that the 
branched prostate had arisen once only m the history of the 
aubtamily), not supposed to have arisen from DiporocIicBta^ but 
from Woodwardia , Penmyoj was its descendant. Its separation 
Irom Pe)'tonycG appejired to be justified, not only by the anatomical 
characters, but also by the facts of distribution, Perwnychelkt 
being found only m the Austialian region, Perionyx only in the 
Indian. 

In 1909 Michaelsen described a number of species of 
Perionycliella from India, though he recognized that the separation 
from Penonyx on anatomical characters was difficult, and that the 
geogiaphical distinction too was breaking down, lu 1910 he 
found that he could no longer maintain the two genera as distinct, 
since a Penonyx with vestigial gi/zard and approximated genital 
pores had been found in the Australian region (Auckland Islands); 
he therefore united them under the name Penonyx. 

The most recently proposed alteration of the content of the 
genus — the inclusion m ib of DiporocJiceta — DiporocJiceta and 
Perionyx s. s. becomiug subgenera of Periomjx s. 1., has been 
discussed under the headiug of Diporoclioata, where also I give my 
reasons for continuing the two as separate genera. 

On the phylogenetic derivation of Penonyx^ see also under 
Diporochaeta 

A typical Penonyx has a characteristic appearance, and can be 
referred to the genus at sight. The body is often depressed, the 
dorsal surface is of a deep ])urple colour, the ventral surface much 
paler, the set© are numerous and olose-set, especially ventrally, 
and the rings closed or nearly so ; the male and spermathecal 
pores are very near the midveiitral line, and copulatory papill© 
nre much less frequent than m the genera Megascolex and 
Pherehma 

The most aberrant species are polytJieca, with seven pairs of 
speruiathecffi, and annulaiua, with micronephridia ; on the 
justification for retaining tins latter species m the genua, see 
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Stephenson (95, p. 119) , thougk by strict definition this worm 
should be a Megascolex, yet its general habitus is so markedly that 
of Perwnyx that it can hardly be doubtful where its relations he, 
while the matter is definitely settled by its occurrence iii the 
Penonyx region and far away from that of Megascolex 

The structure of the prostate m a number of species is described 
by Michael sen (83 a) 

BiBt)"thut%on (Chart III). The Eastern Himalayas, including the 
Abor Country and Assam, is the chief home of the genus , the 
Western Himalayas (neighbourhood of Simla, Kumaon Hist.) 
have a few endemic species ; Bengal, Burma, South India 
(Nilgiris, Mysoie), Bombay and neighbourhood (as far as Belgaum 
to the south), aud Ceylon each have one or two species. P. 
eeccavatus and P. sansihartGiis are peregrine species whicli have 
wandered widely, they are omitted from the above statement. 
Some immature specimens, probably of peregrine species, have 
been recorded from the Maldive Islands. 

The genus is also endemic in the Australian region — in 
Victoria, Tasmania, and the Auckland Islands. In addition, 
P. excavatus extends over the islands aud coasts of the Indian 
Ocean and Malay Archipelago; P. Bansiharicus is found in 
Zanzibar as well as m S,, W., and Central India ; and a species 
P, vxolaceus is found m Sumatra and Java. 

If the Indian localities are indicated on a map, tlie distribution 
18 seen to be a double one , the main home of the genus is in the 
E. Himalayas, stietcbing W. to Simla and E into Burma ; but it 
has also established itselt in a line along the S. W. of the peninsula 
from Bombay to Ceylon. These are the regions of the greatest 
rainfall. I have mentioned as pecuhanties of the genus that it 
has not infrequently been found in wood or on trees or under 
the leaves ot trees, or even in running water (73, 93). 


Key to the hiJLian sj^ecies of Perionyx. 


1. Seven pairs of spermathecEO, opening in 

2/3-8/9 ... 

Four pans of spermathecsB, opening m 

6/6-8/9 ... 

Three paii-s of spermathecae, opening in 

6/7-8/9 ^ ... 

Two pairs of spermathecea, opening in 6/7 

and 7/8 

Two pairs of spermatheces, openmg m 7/8 
aud 8/9 , . 

2. Spermathecee without diverticulum, pigment 

in spots . ... . . 

Spermathecee with a single di\ei*ticulum . , 
SpeiTnathecro with two or more diverticula . . 
8. Nephridia (and presumably nephridiopores) in 

a regular Ime 

Nephridiopores and end-bladders alternating 
in position m successive segments , . 


P. polytheoa 
P, arhoncola, 
2 
6 


16. 

P variagatue, 

3. 

4. 

P foveatus, 

P. Banaiharioua. 
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4, Paiiial setro preaont . . P. oeylanensiB. 

No pemal setts . . . 5. 

•'5 Nopliridiopores alturuatiiig ’ m position in suc- 
cessive sef^meiits . . P. saltans. 

Neplindiopores not nltornatiug , micioiie- 
plindia coexist with megunephridia behind 


the genital region . . , . . , P ajmulatus, 

6 Pemal setie absent . . . , , .7. 

Penial setts piesoiit . . 11. 

7. Toatifl sacs present . . . .... 8 

Tostofl and fimnela free ... 0. 

8 Male pores J of circiimfeience apart, on 

small piipillts P livnialayanus. 

Male pores near top^etner, m hue with h oi c, 
on papillte delimited by a common groove 
Lu front and behind . ... , P. yokhnanm. 

Male pores very close together, in a deep 
transverse fissure . . P. 

9 Last heart in xiii ... . . . P. ke^njpi. 

Last lieart m xii . .... 10. 

10. Setis on dorsal surface in anterior third of 

body larger and sot more widely than 

behind . . . . P. heterockcatua. 

No difference such ns the above ... . P. ‘tianns, 

11. Ornamentation of pemal setae as definite spines 

or teeth .... 12 

Ornamentation of pemal setm as fine sculp- 
turing 14. 

12. Male pores on large papillae of characteristic 

oiitlme , . P alatm. 

Male poies on anioll papillae or in depres- 
sions . .18 

13. Male pores on papillco or on a cirouLiir wall ; 

apernmthocal pores iiboui } of circum- 
ference apart P. sdchiniejisis 

Male pores oadi m a depression; spornio- 
thecal ])oros J of circumference apart ... P. depressiAS. 

14. Last heart lu xii 16 

Lost heait in xiii . P paUidits. 


16, Male pores on the sides of a shallow doproa- 

sioii , highosi number ul setm ca 80 . . P. inoi natus. 

Male pores lu a depression which js aiir- 
roiinded by a thick lip , highest number of 


aetm ca. 00 P. pincerna, 

Male pores on small papilho winch are cou- 
joiiied 111 the middle line , highest uiiuibor 

of setfio ca. 43 P. ymmlyi 

10. Pemal aetm present 17. 

No pemal aetin 26 

17. Penial sotm littlo modiflod 18 

Penial aotm with spines or teeth .... . 19. 

18. Two sessile spermathocal diverticula F.fosaus. 

No apormatheoal diverticula P. Tiainianm. 

19. Penial setoo with aquare-out tip 20. 

Penial aette pointed, usually bluntly ... 21. 

Y 
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20. Spines projecting from tlie flat end of the 

penial setae 

No spines on the flat end of the penial setae . 

31 No spermathecal diverticula 

Spermathecal diverticula present . 

23. Oalciferoua glands set off from the oesophagus 

in xm . . . 

No calciferoua glands 

23. Penial setae with about 20 rings of spines 
Penial aetm with 10 or fewer lings of spines. 
Pemal setae Avith a few scattered transverse 

rows of very minute teeth 

24 A spermathecal diverticulum, last heart in 

xiii ... , . 

Two clusters of diverticula , last heart in xu. 
26 Olitellum extending over 13 segments . . . . 
Ohtellum extending over fewer than 13 seg- 
ments . . . 

26 Semmal vesicles present m ix 

No seminal vesicles in ix 

27. One laige mammillated spermathecal diverti- 
culum . . . . 

Two apeiTuathecal diverticula . 

28 One or more spermathecal diverticula . . 

No speimathecal diverticula 

29 Last heart in xu , dorsal pores from 1/2 .... 
Last heart in xm ; dorsal pores from 4/6 . . . 

30. Largest number of aetas over 100, length 

over 200 mm 

Largest number of setae under 100, length 
under 200 mm 

31. Male pores on longitudinally oval cushions in 

a midveutial depression .... .... 

Male pores at end of a tranavei'se groove 


P. turaenais. 
P cvcavatiis 
22 . 

24* 


P fulvus 
28. 

P ^^A)hoens^^t, 

P haimi 

P. mya(n*emi8, 

P miUardi 
P zhillongends, 
P annandalei. 


26. 

27. 

28 

P. simlaenais. 

P minimus. 

29 

30 

P. pvllus 

P. modestm (port.). 
P. mhntoshi. 


31. 


P imlmnatus 
P. modestus (part.). 


A few natural groups may be distinguished. Of these the best 
marked is characterized by the possession of testis sacs ; it in- 
cludes himalayamiSy pohlimanus, rimatiiSy and alatus, all with two 
pairs of Bpermathecie opening m 6/7 and 7/8, and all fiom 
Larjihng Distiict, alatus is tlie most distinct in possessing penial 
setae, which the others lack 

Also from the same district are innce'i'rut and inornatus, which 
may possibly be identical. P. paTbidm and gravelyi may be coupled 
together, and have an obvious connection with the former pair. 
P lieterocliatus and 'tiamis fiom the same region, and leemjpi from 
the Abor Country, form another group w'hich also has relations to 
lpallid/iL8 aud gravehjz. All hitheito mentioned belong to that large 
section of the genus which has two pairs of spermathecal pores 
opening in 6/7 and 7/8. 

P. saltans and sansihariciLs are linked together by the peciihnr 
alternation m the position of the nephridiopores m successive 
segments ; an approximation to this condition is seen m oeyla- 
nerms and hoboms^s also, though the home of the latter is remote 
from that of the other species just mentioned, wliicli are found in 
the west and south. 
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P fulviis (Calcutta, Burma) and P. turaensis (Assam) are perhaps 
connectecl with the widely wandering CMcavatus, and possibly 
bainii should come m the same group , while there are resem- 
blances between haiiiii and millardi (biiinii from Simla, nullardi 
from Bombay Presidency). P. parvukts I have united with eojca- 
vatus ; the latter is known to vary very much in size, and it needs 
only to stretch the lower limit previously given for ea:cavaiu8 
somewhat further to maliide jpcc'ivulus without any considerable 
difficulty 

1. Perionyx alatus JStepJi. 

1920. Perionyx alatua. Stephenson, Mem. Ind. Mas vii, p 212, 
pi. IX, figs, 14-16. ^ ^ 

Length 84 mm., diameter 3 mm Segments 123. Colour 
dusky purple dorsally, pale ventrally. Prostoinium epilobous 
tongue not closed belund. Dorsal pores from 4/5. Setal rings 
closed dorsally and ventrally, setre rather closer set ventrally; 
numbers 50/v, 55/ix, ca 54/xii, 50/xix, and ca. 52 in middle of body. 
Olitellum including xni and fi[rst third ol: xvii (=4^). On xviii 
a pair ol: large transversely elongated papiUro, joined in the middle 




Pjg 126 — P6rio}iya: cduim Steph , male goiiital field 

hue by a narrow neck, with crenulated margins ; the conjoined 
papillm surrounded by a deep groove (text-tig. 125). The male 
pores as transverse grooves m the broader, inner part of the 
papillao ; distance between the middle points of the grooves one- 
fourth of the transverse extent of the ventral surl’ace. Sfjorma- 
thecal pores two pairs, iii G/7 and 7/8, the same distance apart as 
the male pores, m line with the setal interval de. 

No septa notably thickened, 6/7-8/9 slightly so. Gizzard in v, 
large, cylindrical, and rather soft. Intestine begins in xx belnnd 
the prostates. Last heart m xiii. Nephridia end all iii the same 
line. Testis sues m x and xi, delicate, both adherent to the 
seminal vesicle of xi, which spreads over the sac of x from belnnd. 
8eminal vesicles in xi and xii, fused dorsally over the alimentary 
canal in eaoli segment. Prostates large, occupying xvii-xix, much 
indented . duct irregularly twisted, soft, moderately long, widest at 
its ectal end. The posterior pair of spermatheccs are the larger ; 
the spermathecal ampulla is a considerable smooth sac; the duct 
is very stout, about two-thirds os long as the ampulla, separated 
from the ampulla by a constriction, below winch it is slightly 
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swollen , the swollen upper part of the duct corresponds to the 
diverticulum, but there are no definite seminal chambers (text- 
fig. 126J. Penial setas (text-fig 127) 1 mm. long, 20 fi thick, 



Fjg. 126 — Penonyx alaijis Steph , 
GpeLToatheca , tbe markings on 
the upper part of the duct 
represent masses of speimatozoa 
shining through. 



Fig. 127 — Pcnony»alatu8 Steph , tip 
of penial seta , X oa. 250 


shaft almost straight, but curved like a hockey-stick at the 
proximal end; the tip gently curved, bluntly pointed, the distal 
portion of the shaft ornamented by mmnte irregularly scattered 
spines 

Ren\arks The species belongs to the himalayamis group, but is 
distinguished from its allies by possessmg penial setee , tlie con- 
figuration of the male field is also characteristic. 

JhstrxhuHon, Sitong Eidge, Darjiling Dist. 


2. Perionyi annandalei {Mich,). 

1907. PerionycMla annandaleij Michaelsen, Mt Mus. llamburtr, 
xxiv, p 164, text-fig. 7 

1900 Parionychella arnmndalaiy Michaelsen, Mem. Ind. Mus. i, 
p. 166, text-tig. IS. 

1910. Pei'iony'c annanddlei. Michaelsfiu, Abb. Ver. Hamburrr, xxx, 
p. 61, pi. fig. 7 ’ 

^Length 160-280 mm. ; maximum diameter 6-10 mm. Segments 
1/0-215 Colour dorsally a dark violet-blue, ventrally reddish 
grey. Pi'ostoinium proepilobous, shortly epiloboua, or epilobous 
Pirst dorsal pore in 6/7. Setoe very small iu the anterior part 
of tlie body, somewhat larger behind ; very close together ventraJly, 
somewhat wider apart dorsally ; rings complete, or shortly inter- 
rupted dorsally; numbers 86/x, 70/xix. Olitellum xii-xxiv . 
(=13), nng-sbaped, less well marked ventrally at the extremities. 
Male area depressed or elevated, occupying the whole length of 
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xviii, pale in colour, as is also the surrounding region i m the 
setal zone the ai*ea elevated to form a ridge. Male pores in the 
lateral parts of tlie area in the setal zone , a few setse on the ridge 
between the male pores fclpermathecal pores two pairs, 7/8 and 
8/9, near the middle line. 

Septa thickened in the region of the seminal vesicles Q-izzard 
moderately large, in vi No calciferous glands Funnels appa- 
rently free in x and xi Seminal vesicles in xi and xii, or xi, 
XU and xiii, compact and grape-like, those of xiii, wlien present, 
smaller and apparently continuous with those o£ xii. Prostates 
occupying xviii and xix, thick, compact, vith fissured smface, 
cleft by septum 18/19 , duct short and thick Sperinathecol 
ampulla aac-hke or irregular , duct half as long and half as thick 
as ampulla ; two or three seminal chambers enclosed in its wall, 
projecting externally as a single papilla-like excrescence, or as so 
many small knobs, flat, and lustrous; no free diverticula. No 
penial setee. 

Ihstrihuhcn. Kuraeong, Darjiling Diet. ; Oherrapunji, Assam, 

3. Perionyx annulatus 

1914. Fei'ionyx anmdatusj Stephenson, Heo. Ind. Mus. vm, p. S86. 

Len^h 100-150 mm.; diameter 4-6 mm. Segments 198- 
230. Dorsal surface in general a dusky purple ; iutersegmental 
grooves and setal ridges pole, a banded appearance resulting; 
ventral surface pale. Prostommm large, broad, epilobous |. Pjrst 
dorsal pore in 4/5. Setal rings unbroken or nearly so ventrally; 
dorsally a small interval (1^-2 yz ) ; intersetnl distances a little 
greater dorsally than ventrally , numbers 65/iv, 74/ix, 82/xiii, 
70/xix, 70/xxvi. Olitellum rather paler, xni-xvii («=6) ; xii 
slightly modified also. Male pores fairly close together, ca. ^ of 
circumference apart, on the lateral boundaries of a ]*ectangular 
midventral depression which takes up the whole length of the 
segment, and is 1| times as broad as long. Spermathecal pores 
three pairs, in 6/7-8/9, ea. T^r of circumlerence apart, the pos- 
terior pair opposite the 9th seta. 

Septa from the anterior end as far as 9/10, as well as 17/18 and 
18/19, slightly thickened ; 13/14-16/17 moderately so. Gizzard of 
some size, but soft and flattened dorso-ventrally,in vii. Oesophagus 
much bulged in xiii-xv, the anterior dilatation with wall strongly 
ndged internally. Intestine begins in xdx. Last heart in xiii. 
Meganephndia in all segments ; m addition, in the post-genital 
segments, a number of minute micronephridia in transverse 
lines on the body-wall, especially ventrally. Testes and funnels 
in X and xi. Seminal vesicles m xi and xii, those in xi fused 
together. Prostates confined to xviii, granular in appearance, 
hemispherical with the flat surfaces facing inwards; duct long 
and coiled, the coils closely apphed to each other on the inner face 
of the gland, the lost portion of the duct thicker than the rest. 
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SpermathecBB large, sausage-shaped, almost meeting clorsally above 
the gut; duct short and moderately stout; diverticula two or 
more, very small, sessile on lower part of ampulla, divided or not 
divided into minute lobes. No penial set® 

R&niarks, A number of specimens showed variations in the 
position of the organs m the antenoi part of the body , the male 
pores may be on xix or xx ; there may be four pairs of sperma- 
theca) , the last heart may be in xvi. 

On tlie position of the worm see the introduction to the genus. 

Butrihutim. Eotung, and S. of Yembung, Abor Countiy. 

4. Perionyx arborioola Rosa. 

1890. Perionyx arhoricolaj Rosa, Ann Mus. Genova, (2) x, p. 119, 
pi. 1, fig 11 

1896. P&nmjx arhoitcola, Beddard, Monog. p. 488 

1900. Pet lonyx arborioola, Michaelsen, Tier, x, p. 209 

Length 70 mm. , diameter at chtellum 6 mm. Segments 110. 
Body depressed, posterior end pointed Colour dorsally greenish 
brown, ventrally yellovish. Prostomium epilobous Setal rings 
closed; set© closely set ventrally, very widely apart dorsally, 
so that 8 or 9 are seen on the dorsal surface, and about 40 on the 
ventral ; number per segment 66-60. Dorsal pores begin from 
5/6. Clitellum ring-shaped, xiv-xvi (^=3). Male pores on largo 
papillffi, which are situated on the sides of a median depression, 
the anterior and posterior borders of whicli are at the middle of 
segments xvii and xix respectively. Spermntliecal pores incon- 
spicuous, four pairs, in 6/6-8/9. 

Gizzard very small, m v. Seminal vesicles two pairs, in xi, and 
xii-xiv ; the :^st pair small, the second divided into three lobes 
by the septa. Prostates very long, occupying nine segments, xvi- 
xxiv, cut into lobes by the septa ; duct thin at first, rapidly 
widening. Sperniathec© with club-shaped diverticulum some- 
what longer than the ampulla. 

Remarks. Found on trees, especially in the axils of the leaves. 

Bisinbutioiu Oobapo, Oheba or Biapo Dist., Burma. 

5. Perionyx bainii 

1916. Penonyx hamn, Stephenson, Mem, Ind. Mus. vi, p. 72, 
pi YU, fig. 14, pi. Yin, fig 16. 

Length 28-50 mm. , diameter 2-2 j mm. Segments 94, Colour 
dark bluish purple dorsally, grey ventrally. Prostomium epi- 
lobous §, tongue cut off behind. Dorsal pores from 4/6. 
Setal nng slightly interrupted dorsally, zz=^2yz m front of 
chtellum, yz behind ; ring closed ventrally behind clitellum, 
but m front of clitellum there may be a slight- break ; numbers 
62/vn, ca. 65/xiii, 66/xx. Clitellum xiii-xvii (=6). Mole pores 
as transverse cracks with small tag-like papilla at the outer side 
of each, and a transverse groove m front and behind, ca. ^ of 
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circumference apart; the region of the pores marked by a number 
of small fissures (test-fig. 128). Spermathecal poiea in 7/8 and 
8/9, considembly further apart than the male pores (about J or 
-J- of circumference). 

^ No septa thickened Gizzard unrecognizable as sucli , oesophagus 
dilated and soft in vi. No calcifeirous glands , oesophagus bulged 
m x-xiii with transverse vascular striation. Intestine begins in 
xvi. Last heart in in. Testes and funnels free in x and xi. 
Heminal vesicles m xi and xii, the anterior pair almost meeting, 
the posterior meeting and fusing Prostates confined to xviii, 





Fig. 128 — I^&nonym haimi Steph , male 
genital Held, oyerhanging 
papilla, or “ tag,^* 



Fig. 129. — "Peruyny^ hainii Steph. ; 
distal end of pouial seta , 
X ca. 300. 

each a compact mass , duct short, moderately stout, transverse in 
direction and almost straight. Spermathecte large, with regularly 
ovoid ampulla, duct stout, marked ofP from the ampulla, about 
equal in length to the ampulla, no diverticulum. Pefiial setea 
(text-fig 129) 1 mm. long, 20 /x in thickness at middle of shaft, 
six or more on each side; shaft slightly curved towards distal 
end, tip bluntly pointed, with a slight bulbous swelling just 
proximal to the tip; about eight rings of fairly large spines 
near tip. 

Eemarhs, On the similarity to P. millardi see under this latter 
species. 

Distnhution. Near Simla, W. Himalayas, 
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6. Perionyx ceylanensis Miclu 

1908, Tenonyx ceylanenm, Micliaelsen, Sb Bobm. Ges Brag, xl, 
p 6j text-fig. D 

1916. JPerionyx ceylanensis, Micliaelsen, Aik f Zool. x, no 9, p. 8 

Length 42-75 mm , maximum diameter ca 2 mm Segments 
120-140 Colour dorsally violet with indistinct daiker median 
stripe, ventrally yellowish. Proatomium epilobous Dorsal 
pores from 3/4 (rudimentary?) or 4/6 (always distinct) Set® 
closer set ventrally, the rings closeci dorsally and ventrally or 
almost so; numbers 32/ii, 40/v, 40/x, 39 /aii, 37/xix, 38/xxvi, 
39/xlv. !N’ephridiopores at rather different levels, not regularly 
alternating Clitellnm ring-shoped, xin-xvii (=5). Male pores 
near the middle line, m line with c or ccl, on somewhat glandular, 
usually shghtly raised hut occasionally somewhat depressed areas 
which are separated by a median longitudinal fissure ; penial sdlao 
in a group on each side medial to tbo pore. Spermathecal pores 
three pairs, m 6/7-8/9, very close to the middle line. 

'No septa notably thickened Gizzai’d very small, not thicker 
than the rest of the OBsophagus, in v. Intestine begins in xii, 
only moderately wide at first. Megan ephridia with ducts which 
vary somewhat m length, no end-bladders. Testes and funnels 
free in x and xi Two pairs of lather small seminal vesicles 
ID XI and XU. Prostates confined to xviii; duct thin and straight. 
Spermathecoe in vn, viii, and ix, with sac-like ampulla; duct 
one-third as long as ampulla, spindle-shaped, sharply mai*ked 
off, diverticula two, club- or pear-shaped, joining junction of 
ampulla and duct. Penial setae 0*3 mm long and 10 thick, 
slightly and simply bowed, ending in a claw-shaped tip; the 
distal third with moderately large thin scattered spines, fairly 
closely apposed to the shaft. 

Remarks, The spermatheccs vary in number, once (out of fifteen 
examples) a supernumerary pore was present in groove 6/6 on 
one Bide j once one of the pores in 6/7 was missing. 

The position of the species is near saltans and sansiharicus 
(position of nephndiopores , and cf, the two small spermathecal 
diverticula in saltans), \ 

Diainbution, Pemdeniya and Point de Qalle, Ceylon. 

7. Perionyx depressus SUjph, 

1914 Ferionyx d^ressus, Stephenson, Eec, Ind. Mus. viii, p. 394, 
pi. xxvi, fig. 14. 

1914. F&rwnyx dboi'ensis^ Stephenson, Beo. Ind. Mus. viii, p. 892, 
pi. xxvi, fig. 18, 

1917. F&'xonyw depressus, Stephenson, Bee. Ind. Mus. xiii, p. 380, 

note. 

Average length 76-100 mm., maximum 125 mm.; diameter 
3—4 mm. Segments 125-166. Colour dusky purple dorsally, 
hghter v entity ; clitellum with a- pink tinge. Body dorso- 
ventrally flattened, ventral surface hollowed ; a mid-dorsal groove 
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from anterior end extending a Taviable distance backwards. 
Prostomium epilobous Dorsal pores from 4/5 or 5/6. 

Setal rings with a small dorsal break or a little more), 

but no ventral break; setis set closer ventrally than doi sally, 
111 number about 70 per segment (68/ix, 66/xx). OlitelJum 
^xii-^xviii (=nearly 6). Male pores “ca. ^ ot circumference 
apart, each ni a depression which occupies the whole length 
oh the segment, the interval between the depresaious being 
equal to the breadth of a depression , within the depression a 
couple of narrow gi’ooves, ooe in front of and one behind the male 
pore , the whole area pale m colour ; no set© between the male 
pores. Sperinathecal pores conspicuous, in 6/7 and 7/8, near the 
lateral borders of the body and one-third of circumference apart. 

No septa notably thickened. Gizzard very rudimentary, in 
front of the first septum, 6/7. No oalciferous glands. Intestine 
begins in xvii. Last heart in xii. Nephridia pierce the body- 
wfdl in approximately the same line. Testes and funnels free in 
X and XI. Seminal vesicles in xi and xii, continuous dorsally over 
the gut , that in xi slightly lobed, that m xii large, lobed, bulging 
back the septa behind so as to reach the level of 13/14 or 14/15. 
Prostates massive rather rectangular blocks, not much cut up into 
lobes, confined to xviii , duct sinuous, thicker towards its termi- 
nation. Speimatheca3 prominent, with ovoid ampulla , duct short 
and very wide, as wide as ampulla , no diverticulum Penial 
set© in a considerable bunch, each 2 ram. long and 18 /x thick, 
slightly curved towards the tip, which is pointed , the distal part 
of the shaft with twenty or more rings of small spines, the rings 
being closer together towards the tip. 

Bemarlcs, A re-exammation of the original specimens of 
P, dborensis shows that I had overlooked the penial sets, and that 
the species is to be united with the present one. No clitellum 
was visible ; the original statement on this point is erroneous. 

The statement that there is a pair of seminal vesicles in x m 
P. depressua is probably a mistake ; a mass of coagulum may have 
been taken for a vesicle. 

The interval between the depressions in which the male pores 
are situated may also be depressed ; thus there may be only one 
transversely elongated depression on the ventral surface of xviii. 

Bisti'ibutxon Rotung, Upper Botnng, Rengmg, all in the Abor 
Country, E. Himalayas. 


8, Perionyx excavatna P. Perr. 

1888. Penonyx excavcttua^ Rosa, Ann Mus. Genova, (2) vi, p. 167 
1890 Ptno7iyx exoavatua, Rosa, Ann. Mus Genova, (2) x, p. 121 . 
1892, Peno^iyx inte}'medm8, Beddard, P. Z. S. 1892, p. 689. 

1896. Porionyx axoaxsatua +P. intet'^nedius P. gntmewaldi, Bed- 

dard, Monog. pp. 486, 437. 

1900. Penony^v excavatua -}- P. intermed%u8j Michaelsen, Tier, x, 
pp. 208, 209. 
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1908 Penonyo! excavatus^ Michaelsen, Sb. Bohru. Ges Prog, xl, 

p 12. 

]909. Pcrionyv eacavatus, Michael sen, Mem Tnd l^Eiis. i, p. 175. 
1910 Peiionyx exeavattis, Michaelsen, Abli Ver Hamburg, xix, 

p 61 

1914 Perionyx evcavattts, Stephenson, Rec Ind Mus viii, p. 386. 
1916. Periouyx evcavatus, Stephenson, Rec. Ind, Mus xii, p 317 
1916 Penonyv Stephenson, Rec Ind. Mus. xii, p 321, 

pi XXXI, hg. 16 

1017. Penonyx eicavatus^ Stephenson, Rec, Ind Mus xiu, p 375. 
1921 Penonyx excamtus, Stephenson, Rec Ind Mus. xmi, p 760 
1922. P&tntmyx excamtin^ Stephenson, Rec Ind. Mus. xxiv, p. 435 


1872. PexKmyx exoamtuSi E. Pemer, N. Arch. Mus Pans, viii, 
p 126, pi. IV, figs 78, 74 

1886. Penonyx excavatus^ Beddard, P. Z. S. 1886, p. 308, text- 
figs. 3-6, 

Length 23-120 mm.,- diameter 2-5 mm. Segments 76-166. 
Colour from deep purple to reddish-brown dorsally, pale ventrally. 
Prostomium epiLobous Pirsb dorsal pore in 4/6 or 6/6. 

Setal rings almost closed, ventrally more nearly than dorsally, 
or the mid ventral break may be absent, no setfle specially en- 
larged, and no great differences m the setal intervals ; numbers 
36^0, behind clitellum may rise to 64 Clitellum ring-shaped, 
xiu or part of xiii-xvii (=5 or less). Male pores approximated, 
m a common transversely oval small depressed ai^ea, each on a 
small transversely oval papiUa, or sometimes represented by a 
small transverse slit , the anterior and posterior margins of the 
depressed area well marked, the lateral indistinct, Sperniathecal 
pores m 7/8 and 8/9, approximated, about the same distance 
apart as the male pores. 

No septa specially thickened. Gizzard vestigial, in vi, or may 
be unrecognizable. No calciferous glands ; ossophagus swollen in 
liii. Intestine begins in xv. Last heart in xii, Nephridia end 
m the same longitudinal hne or nearly so. Testes and funnels 
free in x and xi. Seminal vesicles in xi and xii-xiv. Prostates 
small, usually confined to xviu, somewhat fissured, compact, 
sessile on body- wall ; duct short and straight. Spermathecm with 
large ovoid ampulla ; duct short and narrow ; diverticula on© to 
four, very small, wart-bke, on the duct, or diverticula may be quite 
unrecognizable. Penial aetss may be in a group of 4-6 on each 
side, medial from the mal© pores ; 0'6 mm. long, with indistinctly 
quadrangular smooth tip and many rings of long thin teeth. 

Bemarhs This is one of the commonest worms in India. 
Besides the more usual situations it has been met with under 
logs, under hark, and in rotten wood; in the leaves of water- 
plants ; under stones, or in mud by the side of a tank ; and 
worms probably belonging to this species have been found in the 
hollows of trees in accumulations of dead leaves and rain-water ; 
it is thus able to adapt itself to very various surroundings, 
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Michaelsen draws attention (64) to the variations met with, 
especially m the size The spermathecal diverticula may be 
mentioned as another variable feature, and also the male field ; 
the depression in which the male pores lie may be quite indistinct. 
Beddard has found very large variations lu the numbers and 
position of the genital apertures (108). 

Butrihution, In the E, Himalayas — Dibrugarli and Sadiya in 
ISr.E Assam, the Abor Country, and Darjiling Dist , in the 
W. Himalayas — ICumaon Dist., Sahasar Dhara near Debra Dun, 
Simla and the Simla Hills ; Calcutta, Rajshahi, and Sibpur in 
Bengal , Pihbbit Dist. in the United Provinces ; Teinzo, Bbamo 
Dist., and Thao, Ghecu Dist., in Burma ; Talewadi, near Castle 
Eock, in Bombay Pres. ; Kandy in Ceylon , Little Andaman I. 

Outside India the species baa been met with in the Philippines, 
Malay Archipelago, Siam, Cochin China, and Edunion I. 

9. Perionyx fossus 

1920 Fenonyx /owt«, Stephenson, Mem. Ind Mus vii, p. 214, 
pi. iz, figs 18, 19 

Length 86 mm. ; diameter 3*6 mm. Segments 136 ; body 
circular in transverse section. Colour a dusky purple dorsally, 
pale ventrally. Prostoinium epilobous tongue cut off behind. 
Dorsal pores from 4/6. Setal rings legularly interrupted 
dorsally {zz=lh-^yz\ setae z in straight lines; no ventral 
break , ventral setae much closer set than the dorsal ; numbers 
62/v, 66/ix, 66/xii, 62/xix, and 64 in middle of body. Ohtellum 
^xiii-^xvu (=3^). Male field as a deep squarish depression 



Pig. 130.— PtfrMWiyflj/oflww Steph , Fig. 181.— /osm Steph. , 

spermatheoa. tip of pemol seta ; X 400 

on xvhi, across the floor and sides of which extends a transverse 
crack ; male pores in the crack, at the junction of floor and sides 
of the depressiou, fairly close together, in line with d or e. 
Spermathecal pores two pairs, in 7/8 and 8/9, about tliree- 
quarters of circumference apart, in line with the ninth seta. 

Ho septa notably thickened, perhaps 9/10 moat so. Gizzard 
rather large but soft, in vi. Ho oaloiferous glands. Intestine 
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begins in xvii. Last heart in xiii. Nephridia end in the same 
line. Testes and funnels free in x and xi. Seminal vesicles in xi 
and xii, those in xi fused doi sally, those in xii fused m their 
hinder parts, which extend back to the hindoi end ot xiii 
Prostates large compact masses which take up the space ot thiee 
or four segments by bulging the septa ot xviii t'orwaids and 
backwards , duct narrow at hrat, becoming stouter and shilling 
in its ectal portion. Spermatliecnl ampulla irregularly ovoid ; 
duct half as long as ampulla and one-thiid as thick , two diver- 
ticula, small, flattiali, sessile, lobulated, situated at about the 
middle of the length of the duct (text-fig. 130) Pemal Retie 
(texfc-fig. 131) little modified , length 0*45 mm , thickness 18 /a, 
shape that of an ordinal y seta, the tip fairly sharply pointed, no 
nodulua ; a few small indentations near the tip. 

Distvib\Ltion, Shillong, Assam. 

10. Perionyx foveatus Steph 

1914, FeHmyx foveatus, Stephenson, Kec. Ind. Mus. yiii, p. »390, 
pi xxvii, figs. 16, 16. 

Maximum length -50 mm. ; maximum diameter 3 mm. Seg- 
ments 112, Colour doi*aally dark brown to dark purple, paler 
ventrally. Prostomium epiloboua J. No intersegment al furrow 
between i and ii Pirst dorsal pore m 4/5 or 5/6. Setal 
rings unbroken ventrnlly but with an irregular dorsal interval 


Pig 132.— Pflno?^ 3 ^/owa^ttaSteph ; male genital area 

averaging 2-2 J yz; setae much more closely set ventrally tlian 
dorsally, numbers 45-48 in anterior part of body. ChteUum 
xiii-xvii or ^ xviii (=5-6^) Male pores as rounded apertures of 
some size, rather behind the setal zone, ca. of circumference 
apart; about eight setro between the pores. In 17/18, in front 
of and rather internal to the male pores, a pair of puckered pits, 
connected with each other across the middle line by a furrow 
which is convex backwards, midventral region between pores and 
pits depressed, the pits vary somewhat in appearance; their 
posterior angles may be prolonged to join the male pores (text- 
fig. 132) Pemnle pores' apparently paired, separated by an 
interval of less than 2 cca, and just behind 13/14. Spermathecal 
pores three pairs, in 6/7-8/9, near the margins of the flattened 
ventral surface, round and prominent. 

No septa specially thickened. Gizzard, in v, vestigial in the 
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oxlrome, a slif^hlly wider pari of ilie cwgopliagas only, walls not 
ilurkoiioil No calcil'oL’ous glands. Ijiisl hotii’ts in xii or xiii. 
Nopliridia ond in tho same lino; no end-s.ics. runnels fruo lu x 
and XI. iSonuiuil vnaicloa two pairs, in xi and xii, the former 
smaller and flattened, or may be absent , both pairs when present 
composed of a nuinbor of bead-hke lobules. J^ioatates vary in 
size, occupying one or more than one fleginent, compact and linn, 
slightly iiideiitcd into lobes , duct stout and atraiglit, of some 
length. Spermuthocal ainpiillte large, and rectangular from 
mutual pressure, duct very atoiit, as long as the ampulla and 
half as wide; diverticulum minute, attached to uppermost part 
of duct, occasionally absent. No penial eetio. 

Remarhs, A number of apeciinens were found in rotten wood. 
I re-examined tho apecuneiis recently ; in one from Kenging the 
last heart was foinul m xii (previously said to bo in xin), there 
was apparontl}'’ a amiill gland on the right sidi*, attached lo the 
hody-wall just to tho outer side of and in front of tho ending of 
the prostatic duct, jmssihly opening at the dopivaaion in 17/18; 
no such gland vvua seen on the left side. 

Distnhution, Eonging, llotung, and Upper Eotung, Abor 
Gauntry, E. llimalayas. 

11. Perionyx folvus StepJi,. 

1910. J?erio7iy.v fuluu% Stophouson, Ucc. incl Mas xii, p. 322, 
pi. xxxj, lig. 16. 

1018, Perionyx fiilvus^ Stephenson, Rec. Ind Mus. xvi, p 16, toxt- 
figs. 4, C. 

Length up to 175 mm. , diameter 2‘5-4'5 mm. Segments up to 
178. Colour yellowish brown, almost uii pigmented, the anterior 
flogments with a slight bluish tinge dorsally, a median dorsal chirk 
stripe along the whole length (aoriie specimens in mpiatio habitat 
deep brownish-pnrple dorsally). Prostoniiiuu opilobous jJ, tongue 
partly cut off behind by an iiiturning ol’ tho sides Dorsal 
pores from 4/6. Setal ring with small dorsal break, loss than 
2i/Zj and a small ventral break, loss thail in the anterior ])art 
of the body, but none boliind, setic closer set vout»rally tlian dor- 
sally; uiimbera 48/v, 55/ix, 52/xii, 53/xix, 55/xxv. Glilelliini 
xiii-xvii (=5), rather constricted. Male pores very close 
together, on small poroiflioros whioli are in a slight depL*G8Hion 
and turned somewhat inwards, soparaied lu the middle line by a 
median groove, and limited iii front and behind by transvorpe 
grooves (text-lig 133) Sperm a thecal pores two pairs, close 
together in 7/8 and 8/0. 

vSepta 7/8 and 8/0 slightly tbiokeiiod Gizzard in vi, sninll, 
soft, siiuarish, vestigial. OahnforoLis glands of moderate aiKc lu 
xiii , lateral enlargements of the cosophagus, which are not set off 
from the tube, in xi and xii. [ntostine begins in xvi. Last heart 
in XU, Nephridiopores in the same line. Testes and funnels free 
in X and m. Wcinuial vesicles two pairs, those in xi large, meeUiig 
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dorsally but not fusing ; those in xii united and prolonged back- 
wards through xiii. Prostates rather small squarish masses, 
confined to xviii , duct soft and short, curled up in a hollow of 
the gland, broader towards its ectal end. Spermathecal ampulla 



Pig 134.— Steph 
distal end of penial seta. 


irregularly ovoid ; duct short and stout ; no diverticula. Penial 
setas (text-fig. 134) 0*83 mm. long, 20 fi thick at the middle, almost 
straight, tip slightly curved, pointed ; distal end ornamented with 
about twelve rings of rather long fine spines. 

JR&narlcs At Inle the worms were found in a few feet of 
water. I noted that m the pigmented specimens the colour de- 
velops as a series of longitudinal streaks in each segment, whicli 
expand and coalesce. 

Bisti'ihuHon. Calcutta ; Inle, S. Shan States, Burma. 


12. Perionyx gravelyi Steph. 

1917. JPerionyv gt'avelyij Stephenson, Hec Ind. Mus xm, p. 378, 
pi. rvi, tigs 7, 8, 

Length 48 mm.; maximum diameter 2 mm. Segments 89. 
Colour dorsally a light purple ^vlth darker mid-doraal stripe, pale 
ventrally. Prostoiiiium epiJobous tongue broad, out off 
behmd. Dorsal pores from 6/7. Setal rings almost closed dorsally 
and ventrally ; no noteworthy differences in the intersetol intervals; 
numbers 34/v, 40/x, 40/xii, 32/xix, and 32 in the middle of the body 
Olitellum xiii or ^ xiii-xvi (= 3^) ? Male pores as transverse slits 
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just behind the setal zone and between setoe a and which ai*e 
modified as pemiil setm ; the pores and setse are on papillae which 
meet m the middle line, the conjoined papilloe being bounded by 
grooves lu front and behind (text-fig. 135). ISpeimathecnl pores 
m 6/7 and 7/8, between the hues of a and 6, like the male pores 
veiy near the midvential line. 

Septa 7/8-9/10 Bhghtl 7 strengthened Gi74zard small but 
moderately firm, m v. (Esophagus somewhat swollen in xiv aud 
XV. Intestine begins gradually m xvii. Last heart m xii Testes 
and funnels free m x aud xi. Vesicul© seminales of xi fused 



Eig 136 — Pflj lonym gravehfi Steph. , 
penial seta , X 

into a single large sac, those of xii fused behind septum 11/12, 
but separate postenoily Prostates occupying xvii-xix, m three 
lobes con esponding to the three segments; duct with an angle 
pointing backwards, rather thin, soft, broader ectally. Sper- 
mathecS ampulla sac-like, irregular , duct not sliarply marked oflP, 
nearly as loug as ampulla and half as tliick ; no diverticulum. 
Pemal setm (text-fig. 130) little modified, 0 4 mm. long and 21 fjL 
tluck ; slightly curved proximally and distally, tip pointed , a few 
fine dot-bke sculpt urings near the tip, m nioi'e or less transverse 
rows. 

Distnbutmi, Pashok, Darjiling Dist., E. Himalayas. 

13. Perionyx heterochsstus 

1917. Perionyv aSorenjM, var, hetcvocIieBtusj Stephenson, Bee. Ind. 

Mus. xoii, p. 379, pi. xvi, fig. 9 

Length 60 mm. ; diameter 2 5 mm. Segments 100. Colour 
dark purple anteriorly on dorsal surface, brownish behind with 
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darker median stripe ; pale ventrally. Body depressed. Pros- 
tommm epilobous tongue not closed behind. Dorsal pores from 
5/6. Setae ou dorsal surface m segments ii-xxsiv much larger and 
set further apart than behmd, the change being sudden and coin- 
ciding with a change m pigmentation (darker and piirpler in front, 
lighter and browner behind), setal ring closed ventrally, and almost 
so dorsally; numbers 30/v, 31/viii, 31/ix, 31/xii, 33/xix, and 
about 60 in middle of body. Ohtellum apparently xiii-xvii 
best marked over xiv-xvi. Male area a wfntish patch taking up 
the whole length of xviii, the lateral margins rather swollen, the 
centre rather concave; the pores us transvei’se grooves in the setal 
zone, their centres about opposite the interval circum- 

ference apart. Spermathecal pores m 6/7 and 7/8, in hue with c, 
^ of circumference apart. 

Septa 6/7”8/9 ahghtly thickened. Gizzard vestigial, m v. OEso- 
phagus swollen in xi-xm, with transverse vascular channels. 
Intestine begins behmd the prostates. Last hearts in xii. Testes 
and funnels tree, in x and xi.‘ Seminal vesicles m xi and xii, of 
simple outhue, meeting dorsaUy. Prostates squarial^, confined to 



Yig 137 —Penmya hetcrooTimius (Stepli ) , sperruafcbecft 

xvili , duct apparently only shghtly muscular, curled and twistc^d 
m the hilus of the gland. Spermathecal ampulla iru'gulav in 
shape, about as bioad as long , duct two-thirds ns broad and two- 
thirds as long as ampulla , diverticulum single, knob-hke, s(^ssile 
ou the upper part of the duct, with a tew indistinct seminal 
chambers (text-fig. 137). No penial setm 

Bemarhs. I now separate this form as a distinct species, since 

(1) it does not come from near the same place as F, ahove:iiiiis ; 

(2) the setal distribution is distinctive; (3) I have since found 
penial setae lu P ahorerms^ which I have united with P de^ressuR ; 
(4) there is a apeimathecal diverticulum here 

DistrihuHon, Pashok, DarjUing Dist , E. HimaJayas. 

14 Perionyx himalayaJiiLB M%oli, 

1907. Penonyx himahiyanua^ Micliaelsen, Mt. JVliis. Hamburg, 

XXIV, p. 168 

1909. Penonyx himalayanua. Michoelaen, Mem. Ind. Mus. i, p. 176, 
pi. xiii, figs. 16, 17. 

Length 66-62 ram.; diameter 2|-3 mm. Segments 86-06. 
Colour ill general grey, with slight reddish tint dorsally in front. 
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Prostomium epilobous tongue not cut ofiP beliiiid. Pirdt dorsal 
pore in 8/9 (it not 7/8 or 0/7) Setu 3 moderately large ; circles 
nearly complete, only indistinctly interrupted lu the imddoiaul 
hue; numbers 40/viii, 42/xxi. Clitellum xiii-svii (=5), ring- 
shaped except on xiu, where it is interrupted ventrally. Male 
poies rather behind the setal zone, about oiie-fiEth oE circumfer- 
ence apart, on small transversely oval papillm, each situated in 
the ceiikal depression of a large nearly circular glandular pro- 
tuberance, which is sbai ply limited beluud but only indistinctly 
in front. Spermathecal pores two pairs, in 6/7 and 7/8, about 
J of circumference apart. 

Septa ot* the region of the testes and some noighbonring ones 
slightly thickened. Q-iizard vestigial, in vi (?). No calciterous 
glands. Nephndia end apparently in the same hue. Funnels in 
X and XI, apparently enclosed in unpaired sacs, which are con- 
tinued laterally into seminal vesicles. Seminal vesicles three pairs, 
the first, in x, being the lateral continuations of the testis sacs , 



Fig. 188. — Micb, , sperraatheca, X 20 

the others in xi and xii. Prostates with small, rather compact, 
irregular glandular part ; duct moderately thick, irregularly bent 
or coiled, about as long as tlie glandular part. Spermathecal 
ampulla large, ovoid, obhquely placed ; duct sharply set off, half 
as long and a quarter as thick as the ampulla, narrowed at its 
ectal end ; diverticula two, very small, at entol end of duct, nearly 
opposite each other, without stalk (text-fig, 138). No peiiia 
seta). 

Distribution. Sandakphu, Darjiling Diet., E, Himalayas. 

15. Perionyx inomatus 

1916 ^eriomjcc immatiiSi Stephenson, Rec. lud. Mua. xii, p. 820, 
pi. XXXI, fig. 14. 

Length 96 mm. , diameter 6 mm. Segments 124. Colour 
yellowish brown. Prostomium apparently proepilobous. Dorsal 
pores from 6/7. Setal rings unbroken ventraily, a small and 
uregular dorsal break behind the genital region, none in front ; 
setio set closer ventraily than dorsally ; numbers 66/v, 70/ii, 76/xii, 
83/xix. Chtellum ? Male pores approximately m on tKe 
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sides oE a shallow transversely ov*al depression with shelving sides, 
lu transverse extent equal to oE circumference. Speimathecal 
pores, two pau's, m 6/7 and 7/8, not far apart, the distance 
between them about equal to that between tlie male jiores. 

Septa 8/9 and 9/10 moderately thickened, those in front and 
behind (6/7-7/8 and 10/11-1^13) slightly so. Q-mard soft but 
oE some size, squarish, in v. Intestine begins in xiv. Last liearta 
in xii. Testes and funnels free m x and xi. {Seminal vesicles in 
XI and XU, large and single m each segment, situated dorsally over 
the gut. Prostate small and confined to xvm , duct sofct, wlnte. 



Pig. 139 -^Fervniyx tiwmaitis Stepb. , distal end of penial seta 

comparatively narrow and of the same diameter throu^^hoiit 
straight and passing transversely inwards. Sperinathecal ampulla 
small and simple, ovoid; duct short, stout, not marked ofE • no 
diverticula. Penial setse (text-fig. 139) 0*92 mm. long, 30 zi thick 
at the middle, with blunt point and straight shaft; the distal end 
ornamented with about 14 in-egular and interrupted rincs of vetv 
minute sculptunngs. ° ^ 

The speciea 18 closely 1 elated to P.pinearw,-, m*h is 
unfortunately onlyknownfrotnasiagle specimen, and iI.ih possible 

tnat it the material had been more ample it might have been 
permissible to unite them. In the present state of knowIoiW 
however, the differences in size, m the numbers oC the selio, and 
m the male field, seem to justify their separation. 

Disinbntzon. Sandakphu, Darjdmg Diet , E. Himalayas. 

16. Penonyi kempi Steph. 

1914. Pmonyx Stephenson, Reo. lad. Mus. viii, p. 380 

pi xxvi, ng. 11 , f I f 

Segments 164. Colour 
hght brown paler ventrally and at the anterior end. Horso- 
yentraUy flattened, especially behind the cliteUum. Segments L 
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^^eneral triannulate Proatoimuin epilobous toup^ue cut off 
beliiiid. A longitiidm.il iniddoisiil groove from the antetior end 
to some distance behind the chtelliim, First dorsal poie in 5/6. 
Setal rings unbroken ventrally, interrupted dorsally ( 2 : 2 ; =24-3 ?/r), 
fletss very closely set ventrally, laterally and dorsally three times 
as wide apart or oven more, dorsal set© behind clitellum 
extremely small; number per segment about 60 Clitellum 
xu-Jxix (=7-^), swollen, friable. Male poies with puckered 
margins, on the laleral borders of a square depression which 
occupies the midveulral portion of xviii; no setm between the 
male pores. Spermatliecal pores two pairs, in 6/7 and 7/8, ca. ^ 
of circumference apart 

No septa notably thickened No gizzard. Intestine begins in 
xix. Last hearts m xiii. Funnels free iu x and xi Seminal 
vesicles large, compact, only indistinotly lobed, in xi and xu, not 
fused dorsally. Piostiites occupy xvii and xviii, bulging back- 
wards septum 18/19, massive and compact, not distinctly lobiilated 



Fig. \A0,~-Pmonyai lompi Stqdi , aporuiatlioca. 

on the surface; duct short, curved in an S-shape. Spermatliecal 
ampulla very irregular m shape, somewhat triangular, duct equal 
to ampulla in length or nearly so, sharply delimited from the 
ampulla by a constriction, dilated at its upper end, the dilated part 
containing spermatozoa and so functioning as a diverticulum; no 
other diverticulum (lext-lig. 140). No penial set«G. 

RpAnarhs, Found in rotten wood. 

Di8trihi(,t%on, Kobo, Abor Country, B. Himalayas. 

17 Perionyx koboensis StepU, 

1012. p6} lonyv koho6}mSi Stephenson, Rec. Ind, Mus viii, \\ 391, 
pi, XXVI, tig, 12. J 1 ^ 

Length 100 mm.; diameter 4 mm. Segments 144 Colour 
dorsally dark purple anteriorly, pinkish posteriorly, ventrally 
liale. Prostomium epilobous First, dorsal pore in 8/9. Setal 
rmgs almost complete; an and za = 2ah and art© rather 

more closely set on the ventral than on the dorsal surface, 

z2 
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number ca 61/ni, ca. 49/xvu, ca. 53/xxv, more posteriorly 54. 
Clitellum ^xiii-xvi (=3^). Male pores near together, as small 
transverse slits in the setal zone, in a transversely elongated 
whitish field continuous with the whitish setal ridge, of which it 
represents a broadening, no setss between the pores, wlucli are 
about four setal intervals apart. Spermathecal pores two pairs. 



Pig 141, — Fmony^ LohomsiB Steph , dialal end 
of penial Beta , X ca 400 

in 7/8 and 8/9, near the middle line, about the same distance 
apart as the male pores. A slight thickening of the anterior 
border of segment xix in the midventral region. 

Septa 6/7-8/9 slightly thickened. Q-izzard in vi, somewhat 
vestigial. (Esophagus bulged in vm, and in xiv-xvii; longi- 
tudinal lamellse internally in xiv and xv, less marked in xvi and 
xvii. Last heart in xii. Nephddia pierce the body-wall at 
varying positions, but not in two definite and alternating senes ; 
no end sacs Testes and funnels free m x and xi. Seminal 
vesicles m x, attached to the anterior face of 10/1 1, and in xi and 
xii ; each a single mass, continuous dorsally from side to side. 
Prostates m xvm, solid-looking, not cut up into lobes, somewhat 
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rectaugular , duct stout uiid straight. Speriiiathecal .unpulla 
ovoid, duct not Diarkod off, as long as and nearly as bioad as 
ampulla, no diverticula- Peinal setoB (text-fig. 141) four or more 
in each group, up to 0 88 mm. Jong and 22 [x thick, with a slight 
sabre curve, pointed distally , the distal portion of the shaft orna- 
mented with about twenty riugs of extremely fine teeth. 

Remarks Pound in rotten wood. 

Dishnhiition. Kobo, Abor Oouutry, E. Himalayas. 


18. Penonyx rn’intoshi Bedd. 

^1883 Penomjx Qn'intoahu, Boddard, Ann. Mag. N. IF. (6) xu, 
p 2\7j pi viii, tigs. 3, 8 

1892 Bononyi macintoahii, Beddord, P. Z S. 1892, p 687 
1896. Pci 1071//.? Dutoinioalm^ Beddard, Mouog, p. 438 
1900 Penomjx mhntoshi, Michnelsen, Tiei. x, p 208 
1917 Penonyv nihutoahif SteplieusOD, Rec. Ind. JVIua. xiii, p 383. 

Length 230-375 uini., diameter 9-12'6 mm. Segments ca. 
200-261 Colour doreally purple or violet, ventrally pale, 
clitellum buff. Proatomium epilobous tongue open behind. 
Pirst dorsal pore in 5/ 6. Setoe relative! v small ; nngs closed dorsally 
and veutnilly; setm more closely set ventrally, the intersetnl 
intervals often iiregiilar, numbers 78/v, 72/ix, 76/xii, ca. 90/xxiu, 
and 112 in the middle of the body. Ohtelluin xiii-xix (=7). 
Male pores closely approximated, on a common median field 
about 3 mm. broad, the pores as round pits behind the setal zone , 
the area rectangular with a well-marked border, taking up the 
whole length of the segment and encroachmg on adjacent segments, 
often depressed. Spermathecal pores two pairs, in 7/8 and S/9, 
fairly close together. 

Septum 5/6 slightly, 6/7-11/12 moderately thickened, and 
some succeeding ones slightly. Gizzard in vi, of fair size, 
moderately firm. Ho calciforous glands. Intestine begins in 
xviii or xix. Lash heart in xiii. Testes and funnels free in x and 
XI. Seminal vesicles in xi and xii, lai’ge, lobed, and maybe united 
together over the ahiiieutary canal; there may be also a small 
rudimentary vesicle in xiii. Prostate lobed ; duct short, stout 
but soft, running transversely inwards. Rudimentary ovisacs 
may bo present lu xiv. Spermathecal ampullm almost spherical, 
prolonged into a sliort thin duct, no diverticulum. Ho penial 
setm. 

Remarlcs, My specimens showed a shifting back of the male 
pores and of the posterior border of the clitellum by one segment. 
The nephridia ore stated to lie all in the same line, but there is no 
definite mention of the nephridiopores, which are the important 
things in this connection, 

I>i8tnbution. Sibpur, Bengal ; Heptd Valley ; ? Akyab, Burma. 



342 


infl&ASOOLECIDiE. 


19. Penonyx millardi Stepli, 

1916 Fenonyx mUlavdif Stephenson, Mem Ind Mub. vi, p, 7 4, 
text-tig 2. 

1920. Ferwny% milkidif Stepheuson, Mem. Ind. Mils vii, p. 206, 
pi IX, fig 0 

1920 Ferionyr iffni^urie7i8ta, Stephenson, Mein. Inch Mils, vn, 
p 220, pi X, fig 24. 

Length 40-90 min. ; diameter 2-2 6 mm. Segments 12G-170. 
Colour deep purple dorsally, bro-wn ventrally, with a fairly sliarji 
demarcation between tlie two. Prostomium ejnlobous sidee 
of tongue converging behind, closed or not at hinder end Dorsal 
pores from 4/5 or 6/6. Setal rings interrupted by small gaps 
dorsally and ventrally, or may be unbroken dorsally , brejiks 


s;,u( 
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Fig. 142 — Tmonym Ttvillardi Steph. ; genital area indioafcos fclio spernia- 

thecal apertures, (5' tlie male, and $ the female pores. The aotoo m 
the neighbourhood of the male and spertantheoal aporturea ore shown. 

largest ventrally m front ofclitellum, where aa^2ah or perhaps 
more ; numbers 40/ix, 41/xii, 48/xix, 41 in ih© micldle of 
the body Glitellum xm-xvii(=5). Male pores small, round, 
close to tbe middle line, on small papdlsB. Spermathecal pores two 
pairs, m 7/8 and 8/9, close to the middle line, m lino with h 
(text-fig. 142). 

No septa thickened. Gizzaid vestigial, in vi, of some size, but 
its walls thin and soft. No calciferous glands. Intestine begins 
in xvin or xix. Lajst. heart in xin. Nephridia end iii the same 
line. Testes and funnels free in x and xi. Seminal veaiclos in xi 
and XU, the posterior pair the larger, and may bulge back septum 
13/14, Prostates oompact, may take up xviii and xix ; duct short 
and narrow, soft, only slightly shining, straight, running trans- 
versely inwards. Spermathecal ampulla irregularly ovoid ; duct 
short; a single diverticulum from junction of duct and ampulla, 
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small and scale-like, or cauliflower-like witli a number of small 
seminal ohainbera, or tbree-lobed with the lobes almost indepen- 
dent of each other (almost separate diveiticula) (text-fig. 143). 
Penial sefcco 0*44-0 65 in in long, 16-18 jj. thick, sliglitiy curved 



Fig 143 — Pm 1071^0} millcbvdi Stoph , difforent forms ofspoiiimtliocm 

towards the distal end, which is bluntly pointed ; 9 or 10 cu*clea 
of spines near the tip, of fair size ; a slight bulbous swelling just 
proximal to the tip. 

Bemarha, The similanty of the penial setae oC this form to those 
of P. bamvi (text-fig. 129) is stnkiDg. The epermathecal pores 
are much nearer together m the present species, the last heart is 
in xiii, the spermathecal duct is short, and the male pores are of 
simple form. 

Bi8i)ihuUon, Bombay, Talegaon, Kalyon, Vivar, Igatpuri (all 
near Bombay), 

20. Perionyx minimus Stejpli 

1920. Pe) uynyx miimnuR, Stephenson, Mem. Ind. Mus. vii, p. 219, 
pi. X, fig. 23. 

Length up to 46 mm. , diameter 1 mm. or as a maximum 1|. 
Segments 100. Venti*al surface flattened. Colour a medium 
brown doraally, a lighter brown ventrally* Prostomium epilobous 
4, tongue cut off behind. Prostomium and segment i divided by 
a middorsal groove Dorsal pores from 4/6. Setal nogs almost 
closed ventrally , dorsal break well marked, « 2 ^ 2 , seine much 
(‘loser sot rentrollv; numbers 2fi/xx, ca. 36 in middle of body. 
Ohtelliiin xiii or ^ xm-xvii (==4^ or 6). Male pores on oon- 
spicuoua round papillte; the space between the papillae depressed, 
the depression extending from the middle of xvii to the autenor 
third of XIX, dumbbell-shaped in form, being encroached upon from 
the sides by the papillee. Spermathecal pores in 7/8 and 8/9, 
about a quarter of the circumference apart. 

No septa tluckened. Apparently a vestigial gizzard in v. 
(Esophageal bulginge in xiii and xiv, alight, with longitudinal 
vascular striationa. Intestine begins in xix. Pharyngeal glands 
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as definite lobes on each side, filling out the segments as far back 
as V31. Last heart m sii. Testes and funnels free in x and xt. 
Seminal vesicles in ix and xii, brown in colour , the posterior pair 
large and lobulated, meeting each other dorsally Prostates some- 
what loosely lobulated, occupying more than one segment ; duct 



Fig 144 — Penoiiyx minimis , apflimatheau viewed 

under the mioroBCopp. 

short, narrow, and rather soft. Conspicuous ovisacs in xiv. 
Spermathecal ampullae rounded ; duct of same length as ampulla ; 
diverticula two, small, subsphencal, shortly stalked, at ental end 
ot duct ; the duct becomes stouter below the diverticula (text^fig. 
144), No pemal aetse. 

IHstnhuiion. JBelgaum, Bombay Pres 

21. Penonyx modestuB * 

1922 Ferionyx modestus, Stephenson, Eec Ind Mus. xxiv, 
p 436. 

Length 86-167 mm j maximum diameter 4 mm. Segments 174. 
Colour deep purple dorsally, violet ventrally. Body somewhat 
flattened dorso-ventrally. Prostommm epilobous tongue open 
behind. Dorsal pores fioin 4/6 Setts more closely set ventrally; 
dorsal break absent or very small, ventral brenk small in front 
of genital region, absent or small behind this , numbers ca. 38/v, 
41ylx, 42/xii, 42/xix, and 42 in the middle of the body. Olitellum 
absent. Male pores at the ends of a transverse groove on xviii, 
not far from midventral line, about m line witli d. Spermathecal 
pores near together, in 7/8 and 8/9, about in line with c. 

Septa 6/7 and 7/8 shghtlv thickened, 8/9 and 9/10 moderately 
BO. Gizzard vestigial, m v. No calciferous glands ; oesophagus 
with transverse vascular striations in xii and xiii. Last heart in 
liii. Nephridia all end in the same line. Testes and funnels free 
in X and xi Seminal vesicles in xi and xii, those of the same 
pfur meeting in the middle hne. Prostates small ; duct rdatively 
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stout, sliming Spennathecce as small oloiigatBcl sacs; 

duct not diatinguisliable , a Hiiniite wai't-like cliverticiiluni near 
base (not always) No penial seta) 

Bxstnhuiion, Obenapiniji, Assam 

22. Perionyx mysorensis Steplu 

1921 Pe) 101111 % vu/8oiensiSf Stephenson, Hec. Inch Mus xxii, 

p 702, pi XXVI 11, fig 10. 

Length more than 38 mm. ; diameter 2 mm. Segments more 
than 90 Colour light brownish purple dorsally, pale venlrally. 
Pi ostomium prolobous or slightly epilobous. Dorsal pores present, 
Setal rings closed dorsally and ventrally , numbeis 5-1-62. 
Clitellmn ? Male pores close to the middle line, on a transverse 
ridge across tlie middle of the segment. Transverse trenches in 





Pig 145 — Pcrionyx imfBorenm Steph. , poinal seta , n, geneml 
form, X 130 , h, distal end, X oo. 400 

front and behind the ridge; the whole contained within the 
limits of segment xviri. Wperniatheoal pores in 7/8 and 8/9, near 

the middle line. ne/iri 

Septa 6/7-0/10 somewhat thickened, and also 12/13-16/16. 
G-izzard q^uite vestigial, in vi No calciferoiis glands ; lateral 
swellings of the oesophagus in xiii. Last heart in xii. Testes and 
funnels free in x and xi. Seminal vesicles in xi and xii. 
Prostates each a squarish mass, cut up into lobes; duct short, 
straight, passing transversely inwards. Spermathecco spherical, 
sessile on body-wall ; no diverticulum (? not fully developed). 
Penial set© (text-fig. 146) 0-44 mm. long, slightly bowed, most so 
at the proximal end ; tip tapering and fairly sharply pointed ; a 
few scattered trausverae markings composed of minute teeth. 

Jh&tTihuiion. Porests of Shimoga or Kadur Dist., Mysore. 
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23 Perionyx namianuB {Mich,), 

1907, Fei lonijchella nainianaj Micliaelaeu, Mt Miis. IlainTjuvf^, 

XKl\f p 16o 

1909 Fc\ lomfchella !Michnelsen, Mem Ind Mua i, 

p 169. 

Length 85 mm.; diameter mm. Segments ca. 105. 

Colour dark bluish-violet dorsall}', ventrally grey , anterior end 
violet grey both dorsally and ventrally. Proatomium epiloboua 1, 
tongue open behind Doisal pores from 3/4, apjiareutly n rudi- 
mentary one in 2/3 Set® fairl}’" large, nearly eqiudistani, ; 
lings complete, numbers differ little m the various parts of the 
body, ca 50. Clitellum only distinguishable by colour, xiii-xviii 
(=6). Male pores as small transverse slits jnst behind tlie setal 
zone, about ^ of circumference apart ; setae interrupted in front 
of the pores, and 5 or 6 set© median to the pores. Sperinatliecal 
pores m 7/8 and 8/9 about a quarter of the cmcuinference apart 

Septa ot the antenor male region a little thickened. Q-izzard 
very small but not exactly vestigial, in v No calciferous glands , 
©sophagus swollen in xiii and xiv, with lamellated and villous 
walls. Last hearts in xii. Nepluidia of aU segments simiiur 
Testes and funnels free in x and xi. Seminal vesicles in xi and 
XU, rather compact, roughly mammillated Pi estates confined to 
xvin, relatively small, lobed, deeply incised medially , duct about 
as long as gland, straight, rather thin, especially ectally. Sperm- 
athec© very simple, with almost spherical ampulla ; duct short 
and narrow; no diverticulum. The set© medial from tlie male 
pore though not displaced are modified; about twice as long 
(0 7 mm ) as the' ordinary set©, and somewhat thickened (17/^), 
almost straight, pointed, without distinct ornamentation but with 
the highest powers showing apparently some very fine haar-hke 
structures near the tip, closely adpressed to the surface of the seta. 

BemarTcs, The median set© on xviii represent an enrly stage in 
the ovolutioirof penial set© 

I>%st)'%buUon Nairn Tal, W. Himalayas. 

24. Perionyi nanus Sieph 

1917. Penonyr Stepliensou, Rec. lud. Mus. xiii, p 381, 

pi XVI, tig 10 

Length 53 mm.; diameter 15 mm. Segments 100, Colour 
brownish-purple dorsally, pale ventrally. Ventral surface flattened. 
Prostomium epilobous open behind. Dorsal pores from 5/6. 
Setal ring almost closed dorsally and ventrally (entirely closed 
ventrally m the anterior region); numbers ca. 36/ix and the same 
in XU, 35/xix, and 34 in the middle of tl© body. Clitellum xiv- 
xvii ( = 4), well marked. Male pores m line with g or ghf one- 
fourth of circumference apart, shghtlv behind the setal zone, 
prolonged somewhat towards the middle line as grooves , sur- 
rounding each pore a whitish thickened patch, the whole taking up 
the whole ventral surface of xvin (text-fig. 146). Spermathecal 



^maonYx, 3i7 

pores in 6/7 and 7/8, widely apart (uearly ^ of circumference), 
large and patent 

Si 0 septa uotaldy thickened. Gizzard vestigial, in v. (Esophagus 
bulged ill IX, witli transverse vascular channels Intestine begins 
in SIX Last heart in xii. Testes and funnels free in x and xi. 



l^ig 146 — Pcnmf/iB naum Stepli , male genital area 

Vesiculaj seininales large, in xi and xii, those in xi fusing together, 
but not those in xii Prostates occupying xvii-xix; duct tliin 
and soft, bent once on itsell with the convexity forwards, 
yperinathecoi simple in form, ampulla pear-shaped , duct broad 
and shoid}, not sharply marked off ; diverticulum single, wart-like, 
sessile, not chambered, at the junction of amimlla and duct. No 
pemal set as. 

Distribution, Pasbok, Darjiling Dist., E. Himalayas. 

25, Perionyi pallidus 

1917. F&i'ionyx pallidust Stephenson, Rec lud, Mua. xiii, p. 376, 
pi. XVI, figs 6, <3. 

Length SO mm. ; diameter 3^ iiini. Segments 118. Colour 
pale, a purple tinge anteriorly on the dorsal side, and a median 



Pjg —Voriony^a palUdits , Hperma- Pig 148 — Vmmy^s yallidits 
tliora iiiidoi tliemioioscope, «, bulging Ste])h. , peniiil seta, 

perbiipa roproHeutiiig uii mcipieuL X ^35. 

.Beininul ohninber 

purple stripe throughout. Prostomiuin epilobous Dorsal 
pores froui 4/6. Sotal rings quite closed veiitrally, almost so 
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dorsally, fletae closer set venti ally , niimbeis 53/v, r)2/xi, 

64/xii, 62/xix, and 70 in the middle of tim body. Clitelluni xiii- 
ivi ( = 4), slightly swollen A transverse groove on sc'gmonl 
xvin, m which are the male pores, small cracks -j-’y- of circuin- 
ference apart. Spermathecal pores small, slit-hkw, m 0/7 and 
7/8, the same distance apart as the male pores. 

Septa 5/6 and Qjl thin, 7/8-9/10 ^^llgh^ly thickened. G-i/.wiid 
vestigial, in vi within the oesophagus, m mu and mv, are 
longitudinal folds, scarcely to bo called lamellco. Iniosiine begins 
in xvii. Last heart m xiii. Nephridml ducts ierininaio m the 
same line Testes and funnels free in x and m. Seminal 
vesicles in XI and xii, fused m each segment over the alimentary 
canal. Prostates \ery small, duct runs straight imvaids. 
Sperraathec 80 (text-fig 147) small, ampulla sae-hke, rather con- 
stiicted m the middle; duct short, scarcely separately distin- 
guishable , diverticulum absent developing). Penial setm 
(text-fig. 148) scai’cely modified, ot the ordinary form, 0*175 mm. 
long, 17/i thick , a few fine sculptiiringa on the distal half. 

Eemarlcs. Another form showing an early stage m tlio evolution 
of the penial setss. 

Bisii'ilidion, Kahmpoug, Darjiling Dist , E Himalayas. 

26. Perionyx pincema Btepli 

1916 Pmonya ;n?zcmw, Stephenson, Rec Ind. Mus. xn, p. 3U), 
pi. XXXI, figs 12, 13 

Length 45 mm. , diameter 3 mm. Segments 88 Colour light 
brownish grey. Body cylindrical, not flattened. Prosiommin 



Fig. 140 —PmonyiB pinoe7'na Stepb. , Kjg. ]r> 0 . 

male genital area. yteph. ; diHial end of 

penial 

epilobous tongue cut ofE behind. Dorsal poros froni 4/6. 
Setal ring with small and irregular dorsal break, on tlie average 
less than^ 2 yz , ventral break small and irregular, or may be 
wanting in front of clitellum; setse eeb closer ventrally than 
dorsallv numbers 47/v, 57/ix, eO/xii, 50/xx. Clitellum indis- 
tinguishable. A transversely oval depression on xviii, deepest at 
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its margin, so that the middle of its door is somewhat raised 
above it a periphery , a thick whitish hp surrounds the whole and 
extends over tlie posterior halt of xvii and anterior halt oi xix , 
male poiea perhaps in c or d; a tew penial setae visible us black 
points (text-fig L49). Spennathecal pores small slits near the 
middle line, m 6/7 and 7/5, ca. of circumference apart. 

Septa 5/6-9/10 slightly thickened. Giz/^rd of moderate size, 
in V, with soft aud thin walls, aud hence m some degree vestigial. 
Entestine begins m xviii. Last heart in xii. Nephridia opening 
in the same line. Testes and fuunels fiee in x and xi. Setumal 
vesicles m xi and xii, single iii each segment, arching over dorsal 
vessel aud gut. Prostates confined to xviii, small, lobed ; duct 
narrow, of the same diameter throughout, soft, not shiuing, with 
slightly wavy course Speimathecm simple oval sacs sessile ou 
the body-wall, without distinguishable duct; no diverticulum. 
Pemal aetea (text-lig 150) 0*63 mm. long, 24 thick at the middle; 
simple in form, straight except for a bend at the proximal end, 
tip slightly curved and blunt, faint sculptuvings near the tip 
appearing as fine points m about a dozeu irregular and much 
broken circles. 

Remarlcs, See note on P. mornatus. 

Dwimhutio^i, Near Ghoom, E. Himalayas. 

27. Penonyx pokhrianus StepU. 

1920 Penonyx pokhnamis^ Stephenson, Mem. lad. Miis, vii, 
p. 208, pi. IX, figs. 10, 11. 

Length 66 mm. ; diameter 3 mm. Segments 96. Colour pale 
violet dorsally, unpigmented ventrally. Prostornium epiloboua =1, 
tongue open behind. Dorsal pores from 4/6. Setal rings 
almost closed dorsally and ventrally, and may be quite closed m 



Pig, i^'^,~~'Periony\a puJckruinm 
Stepb ; KpurinafcLjeoa. 

hinder part of body ; setm slightly closer set ventrally ; numbers 
50/v, 68/ix, 54/xii, 48/xix, and 44 in the middle of the body. 
Ohtellum xiii-xvi (=4). A pair of papillro on xviii, midventral, 
touching each other, taking up the greater part of the length of 
the segment, not delimited from the rest ot the surface on their 
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outer sides, but bounded m front and behind by a common trans- 
verse groove (text-fig. 151). Male pores on the papillie, near the 
middle line, and nearer the posterior than the anterior limit of the 
papilliB Spermathecal pores m 6/7 and 7/8, very close together, 
nearly in line with h. 

No septa markedly thickened. Giz/ord in v, large, barrel- 
shaped, lather soft but not otherwise vestigial. Intestine 
begins m xviii. Last heart m xni Nephridia apparently ter- 
minate m the same line Testis sacs in x and xi, both continuous 
dorsally over the oeaophagiia and dorsal vessel ; that in x very 
delicate, that in xi delicate and covered over by the semiual 
vesicles. Seminal vesicles in xi and xii, large, with granular 
surface, each meeting its fellow m the middle line dorsally. 
Prostates large, in xvii-xix, much indented ; duct lather aiiort, 
soft and thin, irregularly twisted, somewhat dilated at th^ ectal 
end. Spermathecal ampulla very irregularly lobed , duct short, 
constricted off from ampulla; diverticula as about three small 
swellings on the upper half of the duct (text-fig. 162). No 
penial setae. 

Distnbution, Sitong, Darjiling Dist., E. Himalayas. 


a var affinis 

1920 Fenonyv pokhnanus var Stephenson, Mem. Ind Mus. 
vn, p 210, pi. IX, figs. 12, 18. 

Length 56 mm. , diameter mm. Segments 106. Colour a 
light slaty or purplish dorsally with darker median strijie, ])ale 
ventral ly Prostomium epilobous tongue open behind. Dorsal 



Stoph Till affinis , male 

genital fleld. Fig 164 --I^cnoiu/is polhnaiius Stoph. 

var affi/iiSf ape i ninth eoa 


pores from 4/6 Setol rings almost unbroken dorHtdly and 
ventrdly; numbers 38/v. 44/.X 46/x,., 37/xa, and 30 in middle 
ot body. Olitdlum xiu-xvi (=4). Male field (text fig. 163) as a 
depression with sloping sides, on which are placed tho pniullie of 
the male pores, papillm delimited by grooves infronl. and behind 
and separated by a slight interval in the middle line , pores as ainnli 
transverse BhtB in 1' no with o, d, or « Spermathecal pores in 
6 / 1 and //8, in line with the interval cd. ^ 

A number of the anterior septa slightly thickened. Gizzard 
in V, of moderate size and fairly firm. Intestine begins perhaps 
m xviu. Last heart m xii. The nephridial ducts appear to 
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end at different levels on the bod 3 '’-walI, but no legulai iilterna- 
tion ; no end bladders Testis sacs in x {uul xi Seinmal 
veHicles with p;ianular surFace, m xi and xii : tliose in xi 
continuous Mitli the testis sac, the pan in each segment fused 
together. Prostates large, taking up the whole of xini-xix, 
deeply indented by the septa, and otherwise much incised , duct 
moderately long, ben£ with the angle backwards, soft and rather 
thin in Its ental portion, thicker and shining ecfally. Sperma- 
thecal ampulla large, irregiiiaily lobed ; duct stout, slightly shiny, 
well marked off, considerably longer tlian ampulla , diverticulum 
a rounded knob on the ental end of the duct con taming two 
seminal chambers (text-fig. 154). No pemal aetm. 

Rffnutrlcs The differences from the type-form consist in the 
smaller numbers of the setae, the configuration of the male field, 
the degi’eea of separation between the male and spermathecal 
apertures, the length of the spermathecal duct, and the position 
of the last heait 

DistrihuUon, Sitong and Sitong Hidge, Darjiling Diat , E. 
Himalayas. 

28. Penonyx polytheca, nom. nov. 

1916 Tet'ionyx sp , Stephenson, Eec Ind. Mns. xii, p. 323, pi. 

XXXI, figs 17, 18 

Length 8 mm., maximum diameter 1 mm. Segments more 
than 30 In the living animal ground-colour whitish, each 
segment girdled vuth a broad dark band; preaeived, the bands 



Fig 165 — Stepb , Fig 16(1 — Verionyx •poUvfheoa 
nmle genital area Stepb. , distal end of pemal seta 

are dark purple, take up more than the middle third of each seg- 
ment, and are less distiuct ventrally, especially behind the genital 
region. Prostommm epiloboua tongue cut off belnud by a 
curved posterior border Dorsal pores from 4/6. Setie in un- 
broken rings, not countable; closer set ventrally.. Clitellum 
not distinguialiable Male area (text-fig. 166) a clean-cut trans- 
verse oval occupying the whole length of the segment. Male 
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pores as black points on two considerable rounded almost coiiflueu 
papillflB on the floor of the depressc^d oval area. Sperinatheca 
pores seven pairs, from 2/3 to 8/9, as minute white points (not 
visible m all the grooves externally) near the middle line. 

No septa are specially thickened. Q-izziird entirely absent. 
No calciferoua glands. Last heart in xii. Ideates and funnels free 
m X and xi Seminal vesicles in xii, ueaily but not quite touching 
m the middorsal bne. Prostates confined to xviii, compact ; duct 
stout and very musciilai, somewhat bent. Spermatliecco seven 
pairs ; ampulla ovoid, 0 24 mm. long (except the first which is 
soDie\ihat smaller); duct short and comparatively stout, half 
as long and bait as thick as ampulla , diverticula one or two, 
globular, attached by short stalks to ]unction of ampulla and duct. 
Penial setse (text-hg. 156) 0*27 mm. long or possibly 0*3 mm., 
7 /a thick near the base, straight and rod-like, tapering very 
gradually along the shaft, more rapidly near the tip, which is 
bluntly pointed ; distal end ornamented with fine sjiines. 

BemarJcs, When I described tins species I did not name it, 
because the description of P. ceylanemis^ winch Miclnielseii had 
described from the same place (Perademya, in Ceylon), was not 
at that time accessible to me, and I thought that tfie present 
worm might possibly be identical with that It is, however, a 
very characteristically distinct species; the mimito size and 
the very large number of spermatheces, with the colouring, mark 
it out immediately 

The single specimen had been mutilated behind at some previous 
time. On account of its small size the internal anatomy was 
investigated by means of sections. 

Bist^utxon, Perademya, Ceylon. 

29, Peiionyx pnllus Steph. 

1920. Ferxonyx pullvs^ Stephenson, Mem. Ind. Mus. vn, p. 217* 
pi. X, tig. 22, 

Length more than 62 mm. , maximum diameter 3*5 iinn. Seg- 
ments more than 165. Colour dark grey both clorsally and 
veutrally. Ventral surface concave, except at anterior oiid. 
Prostommm epilobous |, tongue triangular , a groove continued 
back from piostomium as far as clitellum. Dorsal pores from 1/2. 
Setal rings interrupted dorsally, zz^Zyz m front of clitellum, 
2yz behind; ventral break absent, or small aud irregular ; setm 
very small aud closely set on ventral surface , numbors behind 
clitellum ca. 60, further back ca. 64, Clitellum xi-xx ( = 10)* 
Male field on xix (in the single specimen), a rectangular area 
delimited at the sides by slight grooves, and m front and behind 
by deep trenches which coincide with the intersogmental furrows* 
Male pores apparently on two small whitish papillse veiy close 
together. Spermathecal pores in 7/8 and 8/9, close to the middle 
line. 

No septa specially thickened. Gizzard entirely absent. Pharyn- 
geal glands buUty, extending back as large masses on the alimentary 
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»nal as far as ix Q<]sophagus Lulged laterally, and its -walls 
'oscular, iii x-xiii Intestine begins in xvii. Last heart in xn 
^epbiidia end approximately in the some line Testes and 
imnels free m x and m. yeniinnl vesicles in xi, xn, and xiii, 
'elativelv small, racemose in appearance Prostates in xix, small, 
aeh consisting of a number of finger-like lobes in a bushy cluster , 



Fig 107— P«no»yjr?;«tZ&sSlepl) , spevinotliocn. 

uct small and soft. Ovarian funnels in xiii. Spenimthecal 
mpulla vorj iiregulai' iu shape, narrowing below to become the 
uct, which IS about as long as the ampulla, and itself narrows 
jwards its ectal end; diverticula about three small rounded 
sasile chambers around the lower part of the ampullo (text- 
g. 157). No penial set®. 

Bemavlcs The single specimen showed an abnormal position of 
le posteiior iiinle organs and male pores, but the abnormality 
'as limited to tliese, the femido organs and all in front having the 
siial situation. There appeared to be an additional pair of 
liuute seminal -vesicles in xiv 

Biaii’ihiUion. Pelgaum, Bombay Pres. 

}. Ferionyx pul-matns Stejih 

1916. Fenonyx pnlmtaiut, Stephenson, Bee. Lid. Mas, xii 
p 317, pi. XXXI, tigs 10, 11. * 

Length 57 mm. , iiiaximnm diameter 3-5 mm. Segments 126 
olonr a deep brown dorsally witli darker median stripe ; lighter 
iteriouly , ventral surface pale. Body dorso-ventrolly com- 
■esaed, ventral surface flat. Prostomium epilobous longue 
it off behind. A median dorsal groove over prostomium 
ul first two segments. Dorsal pores from 5/3. Setal nng with 
lall and irregular dorsal break— 2—321*, the neighbouring setal 
tervals also irregular ; ventral break absent ; set® set much closer 
■ntrally than dorsally, all small, numbers 56/vi, 64/ix, 60/xii, 
i/xix (approximate in each case) Chtellum liii-^xix (=oj)’ 
bher indefinite, A conspicuous depression on xrm, ex-tending 
ghtly on to xvii and xix, rectangulac with rounded corner^ 
id rather broader than long, almost entirely occupied by two- 

2a 
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longitudinally oval cushions which aie in apposition in the middle 
line (text-fig. 158) Male pores anterior and internal to the 
middle point o£ each cushion, in front of the setal zone Sperma- 
thecal pores large, in 7/8 and 8/9, opposite the tenth seta on 
each side 

No septa notably thickened, perhaps 6/7 slightly so Q-izzard 
vestigial, in vi (Esophagus swollen in ix and x, tlie walls having 
heie apparentl}'^ a lamellate structure. Intestine begins in xv 
Last heart in xii Testes and funnels free in x and xi. Seminal 
vesicles two pairs, tliose m xi completely fused to form a single 



Fig 158 — Peri 07 iyn: pulvinains Stepb , Steph , Hperumtlieca. 

luole genitnl area 

large lobed mass , the posterior pair double in xii, but extending 
bock and tiising incompletely in xin, completely fused m xiv and 
XV Prostates occupying xviii and xix, lobed , duct stout, beginuing 
in the middle of the gland, forming a loop with its convexity 
forwards, bound down to the body-wall by a number of bands, 
and broadest towaida its termination. Sperinutheciil ampulla 
irregularly shaped, roughly ' pyramidal, with nodular surface; 
duct as long and almost os wide as ampulla; no diverticulum 
{text-fig. 169) No penial set®. 

BfftnarJce, The origmal must he wrong in stating that the 
epermathecal pores 01*0 half the circumference apart. 

Distj'ibution Near (Df-hoom, E, Himalayas 

31. Penonyx rimatus Sie^h, 

1920 Penonyx Stephenson, Mem Ind. Mus. vii, p. 20(J, 

pi. IX, fig, 9 

Length 80 mm,, diameter 4 6 mm. Segments 107 Body 
rather flattened. Colour light purple dorsally in the anterior 
part, pale except for a median stripe lu the posterior half ; pale 
ventrdly Prostomium epilobous ij. Dorsal pores from 4/6. 
Setal rings closed or almost so both dorsally and ventrally ; setss 
smaller and closer set ventrally , numbers 69/v, 6S/ix, 64/rii, 
56/xix, 56 in middle of body. (Titellum xm-xvi ( = 4). Male 
pores in a deep transverse crack across the middle of xvui, 
apparently very near the middle line. Spermathecal pores small, 
rather close together, m 6/7 and 7/8, in line with 0 or the 
43pac6 cd. 
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Some slight thickening of the septa in the anterior part of the 
body, 7/8 and 8/9 most thickened Gizzard vestigial, in v. 
Intestine begins behind the prostate. Last heart in xiii. Neph- 
ridia end m tlie same line. Testis sacs in x and xi ; that in x 
lobed, appearing as a number of ovoid lobes Ijing side by side m 
a transverse series, enclosing oeaopbagus and hearts ; that in xi 
smaller. VesiculaD seinmalea m xi and xii, with granular 



Fig. 160 ^ Pmo7ii/co nmatus Stoph. , epermatbeoa 

surface, each pair fused dorsally above the alimentary canal, that 
in XI overlying the testis sac which is independent. Prostates 
occupying xviii and xix, much indented , duct much twisted, 
thin, not firm and ahinuig, ectal end ratiier stouter Sperma- 
thecul aiiijiiilla a large irregular sac ; duct moderately stout, half 
as long as ampulla; diverticula as u few small warts on duct 
a short way below base of ampulla, in a cluster of about half a 
•dozen (text- fig 100). No penial setae. 

Eeseinblea himalaijaiuis in possessing testis sacs, in 
being of lighter colour than is usual m the genus, and m coming 
from Darjiling Diet. 

J)t8tribut%on, Sitong, Darjiling Diat. 


32. Perionyx saltans A, Q Bourne. 

1886. Perionyx saliane, Bourne, P. Z. S. 1886, p. 009. 

1895. Pnionya, aedtam, Beddard, Mmiog. p. 439 

1900. Pevwmjv aaltanay MichaQlson, Tiei\ x, p. 210. 

1921. Perionyx aaltansy BtephoDson, Kec Ind. Mus. xxii, p. 7G0. 

Length 00 min., diameter 2 mm. Segments 61. Setol rings 
almost closed; numbers 46“54. Nephridiopores alternating in 
position in succoRSive segments in line with the 11th and 17th 
setae; a segment winch has the pore in the outer position on one 
side has it in tho inner poiibion on the otlier. OlitelUim xiv-xvi 
{ =s3). Male pores on papillro in a median pit. S permatbecal pores 
three pairs, m 6/7-8/9, near the middle line, in line with d. 

Sperinathecae with two minute diverticula. Ho penial setse. 

Effmarka. There is just a possibility that the worm I described 
in 1021 as belonging to this species may not do so in reality, as 

2a2 
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it -was not fully mature; I therefore pfive the following data 
separately, instead of incorporating them above. 

Length 40 mm. Segments 108. Prostomiuui epilohous g 
Dorsal pores fiom 3/4 or 4/5. Setce 46-60, the rings closed 
ventrally, and almost so dorsally. The depression containing 
the male pores has sloping sides, and takes up the whole length 
of xviii The nephiidia end in considerable end-sacs, as m 
P. sansnJja^i icus» In one of the spermathecco tliere was, instead of 
two small diverticula, a single one, bilobed ; in the others there 
were two 

Bourne remarks that ‘Mt is a very strong little worm, and the 
name refers to its power of leaping into the air w'heu touched.^* 

Distribution, NUgin Hills, IS. ludia. 

33, Perionyx sansibaricus Miolu 

1909. Fenonyx aanBibmicus, Micliaelsen, Mem Ind Mus, i, 
p 174 

1920. Peiionyi: aamibancus, Steplionson, Mem lud Miia. vii, 

p 204, pi IX, fig, 7 

1921. Fei'iojiyx samibai Stephenson, Rec Lid. Mua xxu, 

p 761 

1891. Pff? icmy c aamilarimia, Michaelsen, Mt Mua. Hamburg, ix, 
pt. 1, p, 4, pi 1, tig 1 

1896. F&i'imiyx ammharmiat Beddord, Monog p 438. 

1900. Teitonyc aamihancua, Michaelsen, Tier x, p 209 

1903. Penmiyv scnmbancusj Michaelsen, Sh Bolim Ges Prag, 
si, p. 8, text-fig E. 

Length 32-63 mm. ; diameter 2|-3^mm. Segments 84-108. 
Colour purple dorsally, pale ventrally; the purple darker 
anteriorly, and extending partly onto tlie ventral surface there. 
Prostomium epilobous first segment with median furrow. 
Eirst dorsal pore may be found as far forwards as 2/3, but vanes. 
Setal rings closed, ventrally somewhat more comjiletely than 
dorsally ; numbers 44/v, 64/ix, 68/xii, 47/xix, and 66 m the 
middle of the body, ^^ephridiopores in two series on each side, 
the senes widely separated, one about -J- of circumference from 
the nndventral, the other, on alternate segments, not quite J of 
circumlerence from the iniddorsal line. Clitelluin ring-sliapecU 
xm-xvu ( = 5). Male aiea somewhat variable ; depressed, broader 
than long, taking up the whole of the length of xviii ; male 
pores close to middle line and usually in front of setal zone, the 
ring of set 80 sometimes continuous across the segment immedi- 
ately behind the pores, sometimes the whole area is not 
depressed, but only two crescentic depressions, one in front and 
one behind a transverse ridge bearing the pores. Spermathecol 
pores 0/7, 7/8, and 8/9, near the middle line. 

No septa noticeably thickened. Gizzard entirely vestigial, in 
VI. QEsophagua may be wider, and the wall ridged and vascular^ 
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111 2111 , or there may be no such change. Last heart in xii 
Nephridia with alternately dorsally and ventrally placed terminal 
vesicles Testes and funnels free m x and xi. Seminal vesicles 
in XI and xii, racemose. Prostates with large deeply indented 
glandular portion, duct thin, rather short, straight. Sperma- 
tJiecal ampulla pear-shaped, narrowing to a short duct, a small 
thickly pear-shaped diverticulum, one-fourth of the length of the 
ampulla, placed on the inner side of the duct, consisting of a 
few indistinct seminal chambers aggregated together on a short 
stalk. No penial sotio. 

Eemarhs One of the peregrine species of the genus 

Michaelsen on examiiuiig Ins first batch of specimens (from 
iianzibar) thought that pemal setrn were present, though he was 
unable actually to isolate any; examination of specimens from 
India, however, failed to reveal any. I have had a large number 
of specimens through my hands, and have never found any 

Disirihution. Baroda, Igatpuri, Manmad, Wathur near Maha- 
blesliwar, Londa near Castle liock, all in Western Tndia ; Khandwa, 
Central Provinces , TCalaK.hiind (between Khandwa and Indore), 
Central India ; Coonoor and Kotagiri m the Nilgiris , Kodaikanal 
in the Palm Hills Outside India it has been found in Zanzibar, 
whence it was first recorded. 


34. Perionyx shillongensiB StepJu 

1920. Perumyv shlllonf/oisis, Stophensou, Mem. Ind. Mua vn, 
p. 213, pi. IX, fig. 17. 

Length 66 mm.; diameter 3 mm. Segments 120. Circular in 
transverse section, not flattened. Colour a dusky purple dorsally, 
ventral surface unpiginented. Prostomium epilobous tongue 



Pig. 161, — JPcrionys: shillongcnsu Stoph, , apermatheca. 

open behind. Dorsal pores from 3/4. Dorsal and ventral breaks 
in the aetol rings small, and in the hinder part of tlie body absent; 
sets 0 leather closer set ventrally; numbers 42/v, 46/ix, 49/iii, 
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48/xix, and 41 m the middle of the body. CliteJlum xiii-xvn 
(=6), inconspicuous. Male area white, latber swollen, pores 
fairly conspicuous, rather close togethei*, about m line with setal 
interval ad Sperinathecnl pores in 7/8 and 8/9, in hue with the 
interval he. 

Septa oE anterior region slightly thickened, (3/7-9/10 ])orhaps 
most so. (gizzard in vii of fair size, walls somewhat soft 
Intestine begins lu xvi Last heart in xii. Nephrulial ducts end 
approximately in the sanne line Testes and funnels fro(^ in x 
and XI Seminal vesicles in xi and xii, large, smooth, meeting 
dorsally or actually fusing. Prostates confined to xviii, lobed ; 
duct short, stout but without muscular shimmer, straight. Small 
ovisacs in xiv Spermathecal ampulla an ovoid sac, duct half as 
long as ampulla, very stout ; diverticula as two cluatera of seminal 
chambers on the duct just below the base ot‘ the ampulla, each 
cluster cauhflower-like and sessile Penial setm 0*87 lum long, 
20 M thick, shaft straight, tip slightly bowed and bluntly pointed ; 
ornamentation ot about eight rings of fine spmea. 

])istr%hutio7\ Shillong, Assam. 

35. Perionyx sikknnenBis {Midi,), 

1907 JPenonychella siklcfi'inensi^y Michaelseii, 3Mt, Miis* llarabur{r« 

XXIV, p 166 

1909. ^avionychellct Michaelson, Mom. lud. Mua, i, 

p. 170, pi xui, hgs 12,13 

1010 T^oniji sikkimemis (part), Michaelseii, Abh Ver. 
Hamburg, xlx, p 60 

Length oa. 120 mm. ; diameter 4-6 mm. Segments 109 (hinder 
end regenerated) Colour dorsally violet-grey, dai*ker in front 



Kg. 162— P«nojij^e Kkktmamu 'Fig. \eS.—Perionva si/cMimuu 
(Mioh ) , BiiermaUieca made (Midi ) ; clJatal end ofpenlal 

transparent by acetio amd : seta , >< 440. 

X 20 

ventrallj grev Prostommm epiloboua ca. i ; segment x divided 
by a median farrow. First dorsal pore at 7 '8 if not 6/7). 8et» 
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rather small, circles nearly complete, only sliglitlvand iriegalarly 
broken doiaally, setoo more closely set venrially than dorsally ; 
numbers (30/vii, ()4/x, TB/xin, 72/xxv. Clitellmn xiii-xvii (=5) ; 
m the middle part rnig-siuiped, mternipied ventrally in front and 
behind. Male pores on small pnpilluo, ca. -J- ot* oirciimference 
apart; the surface between tlie pores soniewliat depressed. 
Spennathecal pores m (J/7 and 7/8, ca | of circumterence apart , 
iuconspiciioiis, onlr seen fiom inside 

Septa 6/7-10/17 tliickeiied, those m the middle of the senes 
most, the others gradually thinner. Gizzaril small, eylmdiical, in 
VI (?), hardly thicker than the rest of the oesophagus, bub not exactly 
vestigial, the musculai coat being fairly strong. No calciferoua 
glands. Last Imait in xii Testes and funnels free in x and 

XI, Seminal vesicles huge, in xi and xii, meeting dorsally and 
embracing the msoplingus Prostates rather small and compact, 
duct leaves at a medial incisure, is fairly thick and neai ly straight, 
about as long as the glandular part. Spennathecal ampulla fairly 
long, almost cylnidiical, duct somewhat shorter and thinnei’, not 
set off Irom ampulla; no diverticulum (text-fig. 162) Penial 
sbIod (text-fig. 163) apparently one per bundle, ca. 0 9 mm. long, 
28 /A thick, almost straight, only slightly bent at the distal end, 
narrowing a little disially, with fairly sharp and simple point, 
distal part of seta ornamented with irregular, sometimes oblique, 
transverse rows ot small triangular teeth. 

Distnbution, JSandakpbu, Kuiseoug, and doubtfully Suburkum, 
iu Daijiliiig Dist., E. Himalayas. 

a. var. michaelseni, nov. nom. 

1910 Fenom/.v aikJJm&nm (part.), IMichaelseu, Abh. Ver. 
Hamburg, xix, p. 60, pi fig. 0 

Mnle pores on the border of a thick circular wall, in tlie middle 
of which is a deep triangular hollow. Penial set© 0*6 min. long, 
20 thick, slightly bent proximally, almost straight distally, the 
tip, after sliownig a constriction, broadens and is cut off obliquely, 
the section being almost circular; ornamentation rutlier more 
sparing than in the type form. 

Fefnarhff. This form was described but not named by Michaolseii ; 
the penial set© seem to entitle it bo separate recognition. 

JDistnhuHon, Gangtok, {Sikkim, E. Himalayas. 

36. Perionyx simlaensis {Midi.), 

1907, FovionyckeHa shntaminxB, Michaelsen, Mt, Mua. Ilamburg, 
XXIV, p. lf)7, 

1909. FenonyohsUa nmlacnaiSf Michaelsen, Mem. Ind. Mus. i, 
p. 172, pi. xiii, figs. 14, 15. 

Length 85-100 mm.; maximum diameter 4-6 mm. Segments 
ca. 128. Colour in general violet-red ; at the anterior end darker,. 
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& deep blu 0 “Yiolefc ; ventrally grey. Prostomium epiloboua 
tongue open behind Dorsal pores from 4/5. Selal rings 
almost complete, indistinctly broken doraally » set© set much closer 
ventrally than dorsally; numbers 46/v, 46/viii, 52/xii, 45/xix, 
45/x3m. Ohtellum ring-shaped, xiii-xvii (=6) , interrupted 
ventrally in xiii. Male aiea (text-fig 164) occupying uhole ot 
xviii, depressed, rectangular with rounded angles, rather broader 
than long, bounded lateially by raised glandular regions, und 



Pig. 164 . — Pertcyfiyso amilaensia (Mioh ), Pig 1 66 — PGritwyat aimlncnsis (Midi ), 
male genital aiea , X 7 BpermatUeca , X 20 

containing a pair of nearly circular cushions, each of winch bears 
a conical pointed penis-like projection directed obliquely backwards 
and towards the middle line. The male pores are in the middle 
of the cushions ; and from them is prolonged on to the anterior 
surface of each penis a groove leading to its tip. No setie between 
the male pores , setas cease on the glandular thickemngR lateral to 
the male area. Sperinathecal pores m 7/8 and 8/9, ca. of 
circumference apart. 

No septa specially thickened; those in the testis region and 
some adjacent ones a little thicker than the rest. Gizxard very 
small, in v ; its wails, however, are of some thickness. No 
calciferous glands. Last heart in. xui. No percejiLible difference 
between the nephndia of different segments. Testes and funnelH 
free m x and xi. Seminal vesicles four pairs, in ix, x, xi, and 
xii-iiv, large, much incised Prostates compact, thickly 
■disc-shaped, much lucised ; duct fairly thick, irregularly bent, 
about as long as the glandular part. Spermathecal ain])ulla large, 
aac-like, the surface areolated, with numerous closely set bladdei*- 
like projections, some of which overhang somewhat ; duct much 
shorter and thinner than the ampulla; diverticulum almost 
completely surrounding the duct, composed of numerous seminal 
chambers, and hence maminillated, opening into the ectal part of 
the ampulla (text-fig. 165). 

Jhsti'tbuiion. Dharmpur, Simla Hills. 

•37. Perionyx turaensiB Stejyh. 

1920. Pei lonyx turaensis. Stepheoaon, Mem Ind. Mus, yii, n. 216, 
pi. X, figs. 20, 21. ^ ' 
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Length 74 mm ; diameter 2 mm. Segments 132. Oelour dark 
brownish-pmple dorsiill}", with still darker median stripe, 
unpigmerited veiitraliy Presto iniuin epilobous 4 or rather 
more, tongue squarish, eifclier open or closed behind Dorsal 
pores from 4/5 or 5/6. Setal rings almost closed veiitrally, a 
small break doi sally; ventral setio closer set and apparently 
smaller than the dorsal; numbers 48/v, 56/ix, 54/xn, 44/xtx, and 
55 111 tlie middle oE the body. Olitelliim includes g xiii and 
Avhole of xvii (= 4f ). Male pores close together near the 
middle line, on small round papilloe which are situated in a slight 
common depression. Spermathecal pores in 7/S and S/9, close 
together near the middle line. 

No septa specially thickened, 8/9 slightly so Q-iz/sard vestigial, 
ill VI. CalciEeroiis glands in xm as well-defined ovoid swellings 
with longitudinal vascular channels Intestine begins in xvm. 



Fig 107— Pmtw??/® tnraeiisis Stoph. , 
diflbul end of poniiil seta , X 700. 


Last heart in xii. Testes and fiiiinela in x and xi, those in x 
perhaps contained wiihm a testis sac. Seminal vesicles m xi and 
xii, large, contiguous in the middle line. Prostates confined to 
xviii; duct shout and moderately stout, transverse in direction. 
Spermathecal ampulla with lobulated anterior border , duct thick, 
short, not definitely marked off, diverticula as a few small 
rounded knobs at the ental end of the duct, perhaps not always 
present (text-fig 160). Penud setro (text-fig. 167) 0*5 mm long, 
11 IX thick; shaft atmight with a slight curvature at distal end, 
tapering rather rapidly ; tip cut off squarely and carries five or 
six fine spines ; six circles of fine spines also just proximal to tip. 

Bistrihution. Garo Hills, Assam. 
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38. Perionyx variegatus {Mich ) 

1907. Pei'ionychella va)iBgata^ Micliaelsen, Mt Mua Haniburg^ 
XXIV, p 158 

1909. I^enonychella tanegatay Micbaelaen, Mem Ind. Miis. i, 
p. ]67, pi xiij, fig. 11. 

Length 21-24 mm. , diameter 2-2|- mm. iSegmeafs 49-63. 
Shape that of a land Plananan or leech , body veiy short and 
depressed, iiarroxMng towards both ends, the hinder rather 
slenderer than the anteiior. Colour primarily yellowish giey; 
dorsum speckled with dark violet-grey spots , a dark longitudinal 
dorsal stripe. Prostomium epilobous tongue open behind, 
a median funow over tongue and back to hindei end oL 
segment i Piist dorsal pore iii 5/6. Setca moderately large ; niigs 
only slightly interrupted dorsally, 23= 1^ yz , ventral inteiTuptiou 
indistinct, seta rather closer set ventrally than dorsally, nuinbers 
in middle of body ca 45-60 Clitellum xiii-xvn (=5); only 
distinguishable dorsally, by difference in pigmentation. Male 
pores on prominent circular papillsB, ca. \ of circuinfereuce apart, 
about m hue with e j the papillie take up nearly the whole length 
of the segment, eight or nine set© intervene between tlie porob, 
some of them on the papillce Spermnthecal pores three pairs, in 
6/7-8/9, about in line with /t, and further apart than the male 
pores. 

Septa throughout the body stronger than is usual in earthworms , 
7/8 and 8/9 specially strong. G-izzard very small, in v; very littlo 
thicker than the rest of the (esophagus, but witli well-developed 
muscular coat, which reduces tbe width of the lumen. No 
calciferous glands or gland-like widenings of the tube. Intestine 
begins in xiv. Last heart iu xii. Nephndia with a long and 
moderately thick terminal vesicle. Punnela in x and xi, free. 
Seminal vesicles three paii a, large, in x, xi, and xii. Prostates 
intermediate lu structure between the FhUclli^^ and Pha^etiina 
types , glandular part kidney-shaped, consisting of a luiich-branchBcl 
glandular tube, the branches compi eased by a thin enveloping 
membrane ; duct fairly long, slightly bent. Spermathecal ampulla 
globular; (iuct as long as ampulla, scarcely thinner, set off by a 
slight constriction; no diverticulum. No penial setio. 

Disti^Thidion, Phallut, Darjihng List , E. Himalayas. 


Subfamily OCTOCHiETINJ2 

1899. TyphfBmsB + Benhaminie, (pni’t.), Michaelsen, Zool. Jahrb., 
Syst. xii, p. 242. 

1900 OctochflBtinee -|- Tngastrmee (part.), Michaelsen, Tier x, 
pp 318, 830. 

1903, OcLooliDatinae 4- Trigastrinea (part), Michaelsen, Geoff. Verbr. 
Ohff pp. 108, 109. 

1909. OctocliBetinfls 4- Tngastrmffi (part ), Michaelsen, Mem. Ind. 
Mus. 1 , pp. 122, 203. 
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1910 OctocluctmoQ + Trij^nstrinfe (part ), Micbaelaen, Abli. Vei 
Hamburg, six, p. 25 

1915 Octocbietinpo, Stej)lien 80 D, Mem Ind Mus. ri, p 103. 

1917. Octocbietmm, Stepbenaon, Uec Ind Mua. xiii, p. 359 

1921 OctochretiiiBB, Stephenson, P Z. S. 1921, p 103. 

1921. Octochfotiute, Midi aelseii, Mt. Mua Hamburg, xxxviii, p 36 

Arrangement of aet© from pure lumbricine to pure penchaBtine. 
Oue oesophageal gizzjird iii one simple segment, or two in two 
Biiiiple segments, or one enlarged gizzard in a space which 
re|)reaents two or more fused segments , in the last two cases 
calciFeroiis glands in the region oF segments x— xiu. Excretory 
system of itiegauephridia along with micionephridia, or uikto- 
nephndia alone, the latter never having tlie form of sacs. 
ISexLial appai’atus from pure acanthodriline to pure microacoleciue 

Bisinbiition In all parts of India, more spai’sely in the North. 
Outside India in Now ^Zealand (genera Octochcctiis, Dinochilus^ and 
IhploclhcBiDia) and South Madagascar (getms Hoxvctscolcx), 

The subfamily was instituted, uucler the mime Typhtoince, for 
the genera Octoclicptx\^^ Eatyphoius^ Dinodnlus^ and HoplooliceUlltt 
(tbe last now ranked as w,gemis inqiarcndmi , cf yiosi., p 467) by 
Miclmelseii in iS99 Thera has since been a certain amount of 
discussion as to its limits, it may be said that it is intended to 
compnse a gi onp of genera which spring, like other subfanulies, 
from the oiigiiial Acauthodrihne, the hist modification in the 
piesent case being the splitting up of the iiepliridial system , other 
modifications are siiperadded in the younger genera — the change 
from lumbricine to periclimtine aiTangeineut of setce, tbe niicro- 
scolecine reduction of the male genital apparatus, and a doubling 
of the gizzard, — but the original and constant modifioatiou is the 
mioroueplnridial development. The prostates retain the tubular 
form throughout 

Besides the genera originally included in the subfamily, a 
number ot others are now recognized as belonging here — Eoimv- 
scolea\ liaimelUt^ Emhcliogasier^ Ei'ythrcvodriliis^ and Iloploclicptinci. 
All the genera are found m India except Dinodrilus and Hoplo^ 
chcetinai which occur only in New Zealand, 

Iloimiiycolex^ the parent form of 1.he subfamily, found in both 
]\lailagascar and India, is roinoved from the original Acanthodriline 
essenlially by the fact that the uephridial system is partly broken 
up — mitroiLophridia occur along with meganepliridia. Certain 
members of tlie genus may show au increase in the number of 
setec in the hinder segments (the perichootine arrangement), and in 
some the acanthodriline arningement of llie male organs begins to 
give place to the microscolecine ; there is also an incipient develop- 
ment of calciCeroiis glands in segment xvi. 

(The acanthodriline arrangement of the male organs, the 
primitive one m the family, is that m which there are two pairs 
of tubular prostates, discharging to the extei-ior on segments xvii 
and xix , while the vnsa deferentia discharge separately from the 
prostates on segment xviii. In the micro scolacine condition the 
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openings of the vasa deferentia have been, as it wei’e, attracted to 
the anterior proatatic openings, and discharge in common A^ith the 
antenor pair of prostates on segment xvii, while the posterior pair 
of prostates have disappeared, the reduction of the prostates is 
often accompanied by a reduction of the spermathecse to one pair 
also.) 

OctockcBtus IS derived from Howascole^ by a more complete 
breaking-np ot the uephridial system into micronephndia, and, it 
may be, the more pronounced development of colciteious glands 
m segments sv oi xvi, or both. 

Jhnoch'ilus (not an Indian genus) is derived fi’om those forma of 
Octochcetus which still possess only incipient calciferous glands 
(subgen OctodhcBtus^ v. post , p 371) by a multiplication of tlie 
setm to tfix pairs , and Hoploolicetina (confined, like Dinod'i to 
New Zealand) by a further multiplication giving the ordinary 
perichcetiiie condition. 

Another line of descent from, or from near, Howascdlex gives 
Rcmulla , the excretory system lias broken up into micronephndia, 
but m a peculiar manner , the micronephndia are few in number — 
from seven pairs to as few as one pair per segment; no calciterous 
glands are in process of development. 

From RamieUa^ Eudicliogaster has evolved by a doubling of the 
gizzard, and a development of calciferous glands in the region of 
segments x-xiu (and therefore in front of the place where they 
develop in the Octodhcetiis line) In some cases there is a jiartial 
microscoleciue i eduction. 

A further stage of evolution along this line is reached, as was 
first recoguized by Michaelsen in 1921, in Eutyplimus^ where the 
microsooleciiie reduction is complete, the calciferous glands have 
become localized in segment xn, and the two gizzards have fused 
again, with the disappearance of the septum between them, 

perhaps represents an independent offshoot from 
Howascolex , the nephridial system has made no further advance, 
but the aetal arrangement has become perichsetine, calciferous 
glands have developed, as in Eudicliogaster^ in x-xiii, and the 
geuital organs are undergoing the micros coleciiie reduction. Its 
relations, as shown by the calciferous glands, incline rather 
towards the Eudidhogaster branch. 

The following tree expresses shortly the above relations : 

“ Notiodrilus ” 

Howascolecc 


Ootochoetus Raimella 

. I . I 

Binodrilus Eudicliogaster 


ErythroeodTilus 


Eutyphoeus 


IIopilochcBtina 
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Key to the Indian genera of OctochsQtiniB. 


1. TJio perielitetine anaugGineiit of setro exists 
throughout the body 

At least in the anterior and middle legions 
of the hody the setae are arranged in the 
Imnbiicine manner . . 

2 Two gizzards ... 

One gizzard 

5 Gizztu'd large, some septa missing in the 

gizzaid region , purely inicroscolecine 
Gizzard simple, in one simple segment , not 
purely inicroscolecine . 

4 Purely micro nephridial 

Meganephndia along with micronephridia 

6 Culciferons glands absent .... 

Calciferous glands present 


Er YTHii.5] 0 minus . 


2 

Eudichogaster. 

3 

EuTYrHosua 

4. 

6 

Howasoolbx. 

Eameklla. 

OcTOoniETua 


1 Genus HOWASCOLEX Mioh. 

1901 JEToiouseoleXj Micliaelsen, Bull. Ac. Sci St Pdtersb xv^ 

p 202 

1921 Moioascoleifff Michaelsen, Mt. Mus. Hamburg, xxxvm, p. 36. 

Setal arrangement liimbricine either tlirouglioiit the body, or at 
least in the anterior and middle regions ; often penchaetine at the 
hinder end. One cnaophageal gizzard in one simple segment ; 
calciferous glands ns mere swellings of the ossopbagus in segment 
xvi, with or wilhoub a slighter development of the same kind 
in one of the neighbouring segments. True megaiiephridia 
accompanied by micronephridia. Sexual apparatus from purely 
acanthodriline to incompletely inicroscolecine. 

DistnhuUon, Coorg and Mysore. Outside India in S. Mada- 
gascar 

Tlie faiinistic relation of India to Madagascai* which is indicated 
by the distribution of this genus is of great interest (c/. Intro- 
duction, p 31, and Micbaelsen, 99) 

The type of the genus is IL madaga^caTiensis Mich, (y sayi. 
Michaelsen, 1901). The Indian worms of this genus, all recently 
discovered and described by Michaelsen (99), differ from the type 
in the beginning jierichmtine arrangement of the selce (in two out 
of three speciob), in having a tvplilosole, and in certain small 
differences lu the arrangement ot the mega- and inicionephridia 
The microneplindia have apparently originated by the breaJang-up 
of the meganephndia. 

Key to the Indian sjgecies of Howascolex. 


1 SetoB eight per segment throughout the body , , H, hidena. 

SetiB in the limder segments more than eight 2. [f. dithcoa. 

2. Speriuatliecal pores one pair in 8/9 S', ooft'ethrui'ue, 

Spermathecal pores three, median, in 7/8-9/10 . JET cm'ethi'uma 

f iypioat 

Spermathecal pores four pairs, in 6/6-8/9 H, vnerkaraGnsts. 
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1. Howascolex "bideiis Mich. 

192 L Koioascolex bvlem, Michaelsen, Mt. Mus. Hamburg, xyxviu, 
p 88, text-fig. 1. 

Length 70-90 niin. , diameter 1^-1| mm. Segments ca. 110- 
180. Colour an even grey, uiipigmented Prostounum epilohoiis 
«ca J. Dorsal poies present. Setes lumbricine, larger at the ends 
of the body, aa=l\'bc^ 6o=2 a6=liccZ, c?c^=halt the circum- 
ference in front, but only | ot circumfeience behind , arrangement 
of setes iriegular behind, certain setm being displaced. Clitellum 
xni-xvi (=1) l\Iale porophoies large, on xvii, joined by a bridge, 
and so forming a duiubbell-sbaped elevation , pits on the poro- 
phores m a6, but extending inwards and outwards beyond these 
lines , pemal setee projecting, two, in the positions oE a and h. 
Anterior prostatic pores within these pits, close to outer penial 
seta; posterior prostatic pores mcouspicuous, iu front ot h of 
XIX, male pores invisible, perhaps on xviii, at hinder ends of a 
pair of seminal giooves which extend a short way back from 
hinder maigiu of porophoies SetiB a and h of xviii absent; on 
xviii and xix nariow transverse ridges, extending about between 
the lines of a on each side. Pemole pore unpaiied, anteriorly on 
XIV, at the centie of an almost circular area Sperniathecal pores 
one pail, large deep transverse slits in ah in 8/9, each surrouuded 
by a glandular aiea A median transversely oval papilla over 
groove 11/12. 

Septa 6/7-13/14 thickened, 7/8 to 9/10 fairly stronglv. A 
large cylindrical gizzard m v (Esophagus in xvi swollen, with 
lainellfB internally ; in x\ai the same structure, but much less 
marked. Intestine begins in xx, witli a well-marked ivi>hlasole 
Meganephndia alone m posienoi* part of body , apparently only 
inicronephridia in anterior pait of body, few lu number, irregii- 
lorly arranged Testes and funnels tree in x and xi , semiiial 
vesicles in ix and xii, lobed Prostates m xvii and xix, those in 
XIX slightly smaller, glandular portion coiled, longer and much 
stouter than duct. Spermathecos large (1‘3 mm.); ampulla 
sac-like, passing into a short bioad duct, diverticulum thickly 
club-shaped, one-tbird the length of the ampulla, opening into a 
"bulging of the duct just below the ampulla; » spermatophore 
(? seveial aggregated spermntophoies) m duct. Penial setae 
0 55 mm. long, relatively stout, 22-25 ^ thick, slightly bowed at 
proximal or at both ends, distal end somewhat flattened, extreme 
tip bifid ; a number of short transverse zigzag markings over a 
short length near the tip. 

Revnirlcs This species approaches the type of the genus (found 
in Madagascar) in preserving the lumbricme arrangement of the 
setre; it agrees with the other Indian species in possessing a 
typhlosole The mioroscolecine reduction has been carried out in 
the spermathecsB, but not in the prostates, though the posterior 
pair IS somewhat reduced in size and has no porophores. 

J)\stnbuti(yn. Shiboga (Mysore) 
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2. Howascolex coretlirurus Mich £. typica. 

1921 Jloicuscolev coiethunis^ Michaelseo, Mt. Mas Hamburg, 
xxwiai, p 42, text-figs. 2 ii. 

Length ca 110 min ; diameter mm Hegmenta ca. 180. 

•Colour pale yellowish grey Prostomium indistinctly epiloboua, 
small, retracted. .Loraal pores from 11/12 Set© larger at 
the ends of the body, with Jinnbricine arrangement in 
anrerior and middle regions , posteriorly penchaBtine , iu the 
luuibricine region aa ab : he : cd d?cZ=24 6 : 15 ; 10 : 1 08 ; dcl^ 

of cireumleienoe ; even at hinder end eette a, and g 
regular, except that h and c are somewhat approximated , 
accessory setro introduced dorsal to d and between c and the 
total number of set© per segineiit 18 at most , extent of aa 
remains unaltered, while the median dorsal distance becomes 
hardly greater than an inters etal distance Olitellum xiii-xvi 
•(=4), thiuiier aud somewhat depressed veatrnlly A median- 
ventral longitudinally oval wall extends over segments xvii-xix, the 
interior of the oval occupied by a pajnlla of corresponding shape ; 
a nariow groove between wall and enclosed papilla; this groove 
coiresponcls to the seminal groo\es, the anteiior pro&tatio pores 
being close together at the anterior pole and the posterior 
similarly at tlie posterior pole of the elliptical groove, at levels 
coi responding about to 17/18 and 18/19 (pores recognizable onlv 
lu sections), mole pores m the grooves, on xvni (in sections). 
Pemale pores antenorly on xiv, close together (? fused), in an 
oval wliitish area Spermathecal pores three, median, in 7/8, 
8/9, and 9/10. Paired papillns in ah m 11/12, and a smaller pair, 
oiteu absent, in 10/11 ; median papillm m 15/16 and 20/21, and 
sometimes in 14/16. 

Septa 6/7-12/13 moderately thickened, subsequent ones be- 
■comiiig gradually thinner, 17/18 and 18/19 absent, 19/20 still 
stoutier than the first of the series. Q-uzard m v. OHsophagiis 
swollen m xvi, with prominent lamelloe mterually. Intestine 
beginning m xxi, with typhlosule. Poslenorly ineganephndia 
only; iii middle of body usually only micronephridia, few and 
irregularly placed in each segment (occasionally m a few segments 
meganephridia only). Teslea and funnels free m x and xi. 
Seminal vesicles, much lobed, in ix and xii Prostates two pairs, 
tubular, thick, uuduldtioiis compressed together ; duct much 
thinner and shorter, in a single loop. SjierinathecflD three pairs, 
those of a pair conjoined at the ectal ends of the ducts, retort- 
shaped ; ampulla thickly pear-shaped, passing with n kink into the 
narrowing duel ; diverticulum cyhndrical, narrower near its 
abtaclmient to the ectal end of duct, half as long and lialf as thick 
ns duct. Penial setso tbiu and delicate, 9 fi tliick ])roximally, 
.gradually tapering to a point, bowed , distal three-iifths with 
■undulating contoui*. 

BmarIcB, Differs from the type of the genus in the commencing 
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pericheetine arrangement of the set®, and in the presence of a 
typhlosole. 

D%8tribv.t%Qn. Somavarpatna, Coorg. 
a, forma ditheca M%ch, 

1921 Hoiomcoln corethunia f. ditheca^ Michaelseii, Mt. Mus^ 
Hamburg, xxxvm, p 42. 

As for the typical foim, with the following difFerencea — 

Length 80 mm , diameter §-l mm. Segments ca. 170. 
Spermathecal pores one pair, in 8/9 in a. Spermathecro one pair. 

Distribution. Shimoga, Mysore. 

3. Howascolex merkaraensia Mtclu 

1921 Howai^cole. 1 : Michaelsen, Mt. Mus, Hamburg, 

xxx\ 111 , p 47, text-hgs 2 6, 4. 

Length ca 60 mm , diameter 1 76-2 mm. Segments ca. 200. 
Colour brownish-giey. Prostomium indistinctly epilobous ca. ^ 

proepiloboua) Dorsal pores present Setm somew^hat en- 
larged at the anterior, much enlaiged at the posterior end; 
lumbricme arrangement m the anterior and middle parts of the 
body, aa • ah . he cd cZci5=24 7 17 . 13 . 58 , c?f^=ca. ■§• of the 
circumference ; penchfetine at the hinder end, fiom about segment 
exxx, commonly 12 (6 pairs) per segment ; the accessory setss, 1, 2, 
or seldom 3, introduced dorsal to 5 , 6 is shifted, usually dorsal- 
wards, but the line a is legulor , the other set© irregularly placed 
at the hinder end Chtellum ? Male held rectangular, longer 
than broad, embracing xvu-'Xix, extending laterally from 6 to &, 
depressed; setas a and h absent on xviii. Prostatic pores two. 
pairs, on xvn and xix, m the angles of the male field, median from 
the line the anterior pair larger than the postenor ; seminal 
grooves almost stiaight, somewhat bent inwards in the middle of 
their length and at both ends. Male pores on xviii in the grooves 
(m sections) Pemale pore a transverse slit anteriorly on xiv, 
surrounded by a glandular area Spermathecal pores four pairs, 
in 6/6-8/9, median from a, near the middle line, increasing in size 
backwaids. Set© a of ii shifted forwards and inwards, situated 
behind the hindmost spermathecal pores ; set© and pores sur- 
rounded by a median glandular area. A pair of eye-like papill© 
in 11/12, in ab. 

Septum 8/9 slightly, 9/10 and 10/11 moderately thickened, the 
next two decreasingly strengthened, 13/14 thin. Gizzard large, 
in vi (? v). (Esophagus much swollen in xvi, with prominent 
longitudinal lamell© internally. Intestine begins jn xvni ; a small 
typhlosole. Last heart m xiu. In at least most segments of 
hinder part of body only meganephridia are present ; in at least 
many of middle region only micronephridia, in moderately large 
numbers, irregularly arranged ; perhaps both kinds occur in some 
segments. Testes and funnels free m i and xi. Seminal vesicles- 
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in IX iincl XU, each conaiatmg o£ a few lobes. Pi'oatates iii xvii 
and XIX, tlie anteiior pair longer and thicker than the |)osterior , 
in both, the glandular part pi eased togethei, irregularly disposed, 
almost coiled, the billet much shelter and thinner, disposed in a 
loop SpermathecoQ four pairs, of different sizes, the posterior 
])air. III IX, very large, with pear-shaped ampulla, the wall of 
which shows a spiral constriction ; duct not marked off, shoit and 
thin ; divertiGiilnm sausage-shaped, two-thirds as long and halt 
as thick as the ampulla, enteiing eiitul end of duct , the sperraa- 
thecflc ot viii much smaller, the diverticulum small , those of vii 
and vi vestigial, small pear-shaped sacs without diverticula. 
Penial setae 1*2 mm. long, 13 ju thick in the middle, tapering 
gently to a point, the distal two-thirds with undulating contour 
(except just above the tip); a few scars on the distal half of 
shaft, with prominent tooth-like border. 

liemarhs This species is to be placed near the last , it is 
distinguished by the penial setsD, and by I lie commencing dis- 
appearance of the posterior prostntes and anterior spermathecee 
(commencing inicroscolecine reduction) 

Distnhutio)u Merkaia and Bhagamanola, Coorg. 


2. Genus OCTOCHJETUS BedcL 

1892 OctocJuetm Beddaid, P Z S. 1892, p. 608 
189C Octoch(utus Beddavd, Mnnog p (550 
1900 OctochcBius Micliaelaeu, Tier x, p 819 
1921 OGtooh<stiJL8 yLQ])hensoii, P Z S 1921, p 103. 

1921 OatochcBtiiS Miohaelsou, Alt. Mus Jlnruburg, \xxviu, p 36 

Hela 3 with lumbricine aiTangement One oosopliiigeal gizzard in 
one simple segment, calcil'erous glands in the region of segments 
xv-xvii. Purely micronophridial. Sexual apparatus purely 
acanthodriline. 

The genus has been recognized since its first establishment by 
Beddard in 1892 it consists ot worine which are removed from 
the condition of the original Acanthodriline in having numerous 
micronepliriclia m each segment instead of a pair of meganephridia, 
and a pair of calcifoioiis glands behind the ovaruin segment 

We have, apparently, in HowcmolexV (a foim which differs from 
the original Acanthodriline essentially only in having micro- 
nepliridia along with the meganephridia) an intermediary, 
by the farther breaking up of the nephridial system Howasoolex 
would become OciQchmtm. This conclusion, arrived at before Howa- 
scoUxi was known from India (80), recenea confirmation from 
Micluielsen’s recent records of IlowascoUsi} from Mysore and 
Coorg (99). It must be added, however, that the species of 
Ilowascol&x actually found in India are too aidvanced m some 
respects (perichtetiiie arrangement of setae at hinder end, incipient 
inicroscolecine reduction) to serve as the ancestors of OoioohcBius , 

2b 
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possibly the Indian stock of Oci/iclicatus was given oflF from a more 
primitiv elZbwascoZe^, wliiob has since undergone further evolution 
and difterentiatiou. 

BistribiUion (Chai*t IV). Outside India the genus is found only 
in New Zealand (subgenua OGtocliceius). In India (subgenus 
Oetochwtoides) it is found throughout, with on the whole a certain 

Ohaet IV. 



preponderance, more marked if the peregrine species are excluded, 
III the West and South y the Central region, the East and North- 
East possess representatives, but in the Punjab the only species is 
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the widfcjly-wanderiiig 0 fermon Excluding this species and 
0. heatnajy also peiegrme, the list of localities includes, — 
Mangaloie, Travaiicore, S Arcot Diat., Weyra Karur, and 
Madras, all m S India; Baroda, Poona, and other places in the 
W Ghats, Kalyaii near Bombay, Castle Eock, all iti the Western 
region; Bavkul on the Sur Lake, and Barkuda in the Ohilka 
Lake, in the East , Hydeiabad (Deccan), Palm, Indore, Bina, and 
Gwalior, in the Central area , and near Katmandu in Nepal. 

Miclmelseii has pointed out that the ludmn species oE Ooto-- 
clicptius show a diffeience from the type of the genus and the 
other New Zealand species in possessing better developed calci- 
terous glands. For this leason, and on grounds of geography, he 
divides the genus into two subgeneia, OctoGlicBtus for the New Zea- 
land and OctoclioitoideB foi the Indian species (type 0, aitlcmi) (99) 
IE Octotlimtoides has developed m India, as seems not improbable 
(-v mp ), lb may be independent of the New Zealand Octoohcetus, 
and the theory oE the former wandering oE Octoclicetiis by land 
from New Zealand lo the Indian region would be unnecessary 
(c/, ant , Introduction, p. 31). 

Subgeuus OoTOOHiETOiDEa Mioh^ 

1021 Octochatm {Octochcetoides) Michaelsen, Mt Mus. Hamburg, 
xxxviii, p 37 

CalciEerous glands as sacs sharply delimited from the oesophagus, 
one pan in xv or xv and xvi, or two pairs in xv and xvi. 

Bistrdratmi Is equivalent to the Indian range of OctochcBtvLs, 
s.l 

Ill this subgeuus a character of systematic importance is 
frequently found, which is nob met with in the preceding families 
and genera — the modification of tlie ventral set© of segments 
vih and ix to form what are known as oopulatory set®. 

The intimate structure of the colciFerous glands in a member 
oE the subfamily {0. harkudenm) has beeu investigated by 
jStepbenson aud Prashad (91). 

It does nob seem possible to speak of any part oE India as 
specially the lioine oE the subgenus. Taking 0, anthem and 
■niontanm as perhaps the most archaic species (seminal vesicles m 
ixaiidxii, smooth penial set©), we find them not far from the 
W. coast, one near Poona, one near the south end of the 
peninsula ; the other species with seminal vesicles in ix and xii, 
however, take up broadly t)io centre of the country from coast 
to coast. 


Key to species of the suhgems Octochrotoides. 

1. Seminal vesicles iii segments ix and xii . . . . 7, 

Seminal vesidea m segments xi and xii . .5. 

Seminal vesicles in xii only 2. 


2b2 
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2 Penial setea absent . . 

Penial aetse present 
3. No apevinatbecal diverticulum 

A, small thick spermathecal diverticulum 
4 Testes and funnels free , all septa present 
Testis sac in segment xi , septa 6/0-7/8 absent 
6. Oopulatory cushions present 
No copulatory cushions 

6. Copulatoiy cushions on xviv and preceding seg- 
ments .... . . . 

Oopulatory cushions on xiii oi 13/14, with or 
without a papilla on xviii . . 

7 Penial setse smooth 

Penial setae with spines or teeth 

8. Obtelluni extending over live segments , last heeu’t 

m xiii 

Chtelluiu extending over about eight segments, 
lost heart in xii . . . . 

9. Testis sacs present 

Testes and funnels free 

10. Oopulatory papiUsa present on xviii (mi, xvi), 

copiilatory setae with seiiated margins 
No copulatory papilliB , copiilatory setae with 
transverse rows of seta^-like hairs 

11. Septa of antetior part of body all present (though 

some of the niimbei 5/6-8/9 may be vestigial) 
Septa £5/6 and 6/7, or 6/7 only, absent . 

12. Paired cushions on 11/12 (14/16, 21/22, 22/23) 

No paired copulatory organs 

13. Oopulatoiy setea marked by semicircular scar-like 

depressions ... 

Copulatoi-y setre marked by two rows of spines, or 
two fiei rated ridges 

14. The two pairs of prnatatic pores smile in trails vei'se 

trenches separated bv a transverbS ridge . 

The prostatic pores sunk in the hmbs of a dumb- 
hell-shaped depressLon 

The prostatic poies not situated m definitely 
shaped depressions . . . , . 


3, 

4 

0 hmtiix 
0 hodgarti 
0. caatellanua 
0. fei man 
6 

O, pittnyi 

0 thnstorii, 

O onamdiom 
8 . 

0. 

0 aitkem, 

0 if}iontanu8. 
10 . 

11 . 

0 haikudenBis* 

O. mremia 

12 . 

13 

0 pattoin 
0 2di-illottu 

0 piaaliadi. 


14. 

0. palieiuh 
0 2mlie7m8 var. 
0. yaiwBhcD. 


The penml and copulatory aetse afford good ineaiifl of identifica- 
tion, aud the original figures should be referred to where possible; 
unfortunately, the descriptions are often soinewhut lengthy, and 
thus not oonveiiient for introduction in the form of a key. The 
latter part of the above key would have been better if it had been 
possible to use these characters to a greater extent. 

A few groups of species can be distinguished 0 hodgarti is 
very closely related to heatnx^ the only difference of importance 
being the presence of a sperraathecal diverticulum in liodgarti and 
its absence in hfatriv (penial setse, small and difficult to find, 
and overlooked at first m heatAx^ may also have been overlooked 
in hodgartx ) ; it might be perhaps allowable to make hodga/rt% a 
variety. If hodgarti is really a vaiiety the species would have 
a very wide distribution, and would come next to fermori iu 
this respect. 
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0, heatvtoG and hodgarU are members of a well-marked j^roup, 
which also includes fennon and castellamis ; in the three drat we 
have the GOuiineiimng disappeaiaiice of the an tenor pairs of 
testes and funnels, and as a concomitant the reduction ot the 
seminal vesicles to a single pair in segment xii ; in castellanus^ 
also, the reduction of the seminal vesicles has taken place, though 
that of the testes and tunnels v\as not noted 

0. paliemis and ganeslun are closely related, the chief difference 
being m the configuration of the male field , it might be allowable 
here again to rank one as a variety of the other 0 prashadt is 
perhaps to be associated with them in a small group. All are 
found not far Irom eax:h other iii the Western G-hats,p«7'i<’n5W 
also at several places m the central parts of the peninsula, and 
praahadi near Bombay. 

1. OctochfiBtns fOctochsBtoides) aitkeni {Fedarh) 

1898. Banlutmia mihem^ Fedarb, J. Bombay Soc. m, p 43sJ, pi. i, 
figs. 1-fi, 7. 

1899 Octochmius Michaelsen, Zool. Jahrb Sy8t.xii, p. 242. 

1900. OctochcduB avtkeni^ Miclioelsen, Tier x, p 320 

Length 119 mm., diameter 3 mm. Segments 180. First 
dorsal pore in. 19/20 (? 18/19). Setal interval aa = 2ah and is 
slightly greater than hc^ which =ccZ the lateral aetss are not 
paired). Clitellura xiii-xvii (=6) Male pores very small and 
near togetlier on xviii. Female pore single. Sperma thecal pores 
near together in 7/8 and 8/9 

Gizzard in vn. Oalciferous glands one pair, m xv, cut up into 
lobes. luteatme begins m xvi. Last heart in xui. Seminal 
vesicles two pairs, in ix and xu. Prostates irregularly twisted, 
aausage-like. Sperinathecal ampulla pyriform, the narrow end 
elongated to form the duct, which is joined at the middle of its 
length by a club-shaped diverticulum about half as long as the 
ampulla. Penial seto smooth, three times as long as the normal 
setce, slightly bowed, a nodulus-hko thickening one third of the 
way from the distal end, 

Bistinhution, Travancore. 

2. Octochaetus (Octochaetoides) ’barkudensis 

1016 Ocioohcetus Stephenson, Reo. lud. Mus. xii, 

p. 340, pi, \xxui, figs. 32, 33 

1917, OctodhtBtus harhudimsts, Stephenson, Rec. Ind, Mus. xui, 
*p. 406, pi. xviii, figs. 26-27. 

1919. OctodlLmtiiB hmkuden&i8y Stephenson and Proshad, Tr. Roy 

Soo, Kdiui hi, p. 404, pi. figs, 6, 6 

1920. Octoohcctus bmkudensia, Stephenson, Mom. Ind, Mus, vn, 

p. 228. 

1921. Ootoohcstus barkudensiBj Stephenson, Rec, Ind. Mus. xxii, 

p. 768. 

Length 43-91 mm. ; diameter 15-3 mm. Segments ca. !140, 
Colour grey or brown. Segments tnannulate from vii to clitelluni. 
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ProBtomium variable, epilobous ^ or tiinylobous Doisal pores 
from 12 13 In the antez’ior pait ot the body ci(i = 4ah or 
nearly, =1^5c or nearly, and cd=zl^-2ah , fnitherback aa and Ic 
become relatively niirroN\er, «a=3a& or less, and , dd is 

rather more tlinii half the circuniFerence. Olilelluin includes 
|xiii-fxvii (=4^) Male field (text-fig 1 6S) characterized by 
two cusJuons on xviii which almost meet in the middle line ; 



Fig 168 — Ocioohatiis (Oetochestoides) harkudenm Stejih , male genital 
region, showing well marked copulatory papillte 

prostatic pores on xvu aaid xix connected by grooves winch are 
bent outwards to pass over the external margins of the cushions. 
Sperraathecal pores on viii and ix, m front of and between setss a 
and h. Additional genital markings, not always present. — On 
viii a^pair of transversely oval papiUss winch include the seti© ah 



Fjg —Octochmtus {Octoohetoides) Imhud&iim Stopli. , « and 
two sperm athecas, showing variations lu foim • 

and do not tate up quite the whole length qf the segment (these 
may be joined m the middle line), on xvi a pair of large flat 
papillae taking up the whole leng& of the segment, and almost 
meeting m the middle line (text-fig. 108) , occasionally a large 
median transversely oval papilla on ixii ; rarely a median papiBa 
on xxi. 
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The first septum, 4/5 or perhaps 6/6, somewhat tluckeiied, the 
next IS 8/9, which is slightly thickened , 9/l0-’ll/12 con&idenibly 
and a few following diininishingly thickened. Gizxard subspherical, 
the muscular thickening appearing as an oblique ring, in fioiit ot* 
8/9. CalctEeroiis glands one pair only, in xv and xvi, sometimes 
uaymmetrical , openings apparently m xv. Last heart in xii. 
Nephridia small and scattered in the anterior part of the body ; 
towards hinder end in two transverse rows per segment, one 
behind the anteiior and one in front of the posterior seiDtum. 
Testis sacs in x and xi, single in each, enclosing alimentary canal 
and hearts. Seminal vesicles two pairs, in ix and xii , the anterior 
flattened and lobed, the hinder large. Prostates of moderate size, 
coiled, duct thin and twisted Spermatbecal ampulla of variable 
shape, prolonged to form a short and narrow stalk ; diverticnlum 
also variable, — none, one or two, sessile or stalked, with or 




Fig. VlO^^Ootochetus {OoiOG]iatQide&) 
harkiidmm 8toph , iliatal one! 
of penial seta 


Fig 171. — OcLoch(Btus {OctochatoulcH) 
harhudeimn Hlepb , dmtal onct 
of oopiilaiory suhi 


without indications of seminal ebamhers (text- fig. 169) Penial 
setfp (text-fig. 170) 0*58 mm long, 10 /x thick in the middle ; shaft 
slightly curved, distal end sinuous, tip pointed , ornamentatiou of 
relatively large spines wliicU do not extend quite to the tip, 
Copulatory aetos (text-fig, 171) in viii, 0*62 inm. long and 17 /a 
thick, not much modified ; shaft slightly curved, distal end rather 
biilbouB, the margins cut up into a number of serrations, tip 
pointed. 

Distnhiition, Parkuda Island, Chilka Lake, E. const. 
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3. Octocliffltns (OctochjBtoides) beatox BedtL 

1902 Octooh(&tm heab'h^ Beddnrd, Ann Mag N H (7) i\, p. 4/50. 

1914 Octockattis fiteplienson, Eec Ind Mua. x, p 340, 
pi xxxvi, %. 7 

1922 OttockuBtm Jefl^y^JiiSteplienaon, Bee Ind, Mus. xxiv, p. 430, 
text-fig. 2. 

Leiigfclj 70-80 mm., diameter 4 inm. Segments 192 Ooloiir 
pale grey, clitellurn orange. Prostomium sinalJ, epiloboiis tongue 
pointed behind. Segments v-vi biamiulate, vii-x iriaiinukte. 
Doisal pores Prom 12/13. Setro all ventrally aitualed, aa=:2\ 
ah=hG=^\^cd\ of circumference, setro aa approacli each 

other more close! yin front of and behind clitellurn than elsewhere, 
«and in front of chtelluin the spaces flaand 6c are relatively smaller 
than belnnd. Ohtellum xiii-xvii ventrally, xiii-^xviii dorsally, 
very markedly limited by constrictions (= Male area 

presents a median rather small puckered depression which lakes 
up the wliole length of xviii and extends slightly onto the adjacent 
parts of neighbouring segments; all pores are within the line of 
setmo;, seminal grooves bowed outwards. Peinale pores pan ed, 
close together at the bottom of a transverse groove. Spermatlieoiil 
pores on minute papillm near the middle line, m the selal zone of 
viii and IX iutemal to a. 

Septum 6/6 moderately thick , the next is 8/9, wdiicli with tlie 
four follow'ing is moderately stout; 8/9-11/12 all close together, 
especially 10/11 and 11/12. Q-izzard short, resembling a stout 
ring in the middle of the space between 6/6 and 8/9. Oalciferous 
glands one pair, in xv— xvi, large, lobed. Typhlosole prominent 
and double, beginning m xx. Last heart in xin. Piuinels free in 
X and XI, those of xi larger than those of x , testes of Inirly large 
size in XI, absent (? always) m x. Seminal vesicles one pair, small 
and compact, m xn. Prostates one or two pairs, small , if only 
one pair, they are in xvn. Spermalhecae minute, ovoid, by the side 
of the nerve cord; duct short; no cliverticulum Penial set® 
0’6 nun. long, 13 thick in the middle, witli slight double curve ; 
tip pointed , ornamentation of a few irregular indentations of the 
margin near the free end. 

Bisfnlmtion. Calcutta; Bombay, Barodn. 


4 OotochastuB (Octochastoides) oastellanus St&pJt. 

1917, Ootoc/uriits oastellamis, Stephenson, Bee. Ind. Mus. xiii, 
p. 407, pi xvii, fig. 22, pi. xviii, figs. 23, 24 

^ Lengtli 48 mm. ; maximum diameter 2 mm. Segments ca. 126. 
Colour? Prostomium? Dorsal pores from 5/6. Setm widely 
paired; aa=l^<i6=6c=l dd qsl, half of circumference. 
Prostatic pores as small pits on xvii and xix medial from a, on a 
common elevation in each segment; seminal grooves bow»ed out- 
wards, running on broad curved ridges, so that there is a circular 
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depression in tlie middle of the male area remale pore single, 
median. Spermatliectil pores perhaps at the site of setio a on viii 



Fig 172 --OvtochatuA {Ootoohatoides) castellan Uh Slepli , 
Hpeitnnthecn 

and ix (or, as determined from meide, perhaps in front o£ the 
setnl zone). 

No septa Avanting , 9/10 and 10/11 slightly thickened Gizzard 
m vii. Oalciferous glands one pair, in xiv, of moderate size and 
symmetrical. Funnels free in x and xi, Seminal vesicles m sii. 



Pig. 173. Octoohsiiis {OotuchaioidcA) Fig V14.'^OvtoQh(Bttt8iOoiooJ^toidc8) 
caaidlanus SLeph , a and ft, pom al fctepb , oopululory 

BotcQ, of two lypea j X ca. 360, setaof segment Tiii , X ca. 300. 

rather small, deeply lobed. Prostates rather small, in several 
loops ; duct tlun, half as wide aa glandular part, semitriinsparent, 
running straight inwards SpermathecJB near the midventral line. 
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rather small , ampulla spheiical; duct slightly bent, about as long 
as ampulla and one-thud as thick; diverticulum single, club- 
shaped, less than ampulla in length, attached iieai eiitnl end ot 
duct. Penial set© 0 87-1 mm. long, 14 /x thick in the middle, 
mam part oi shatt only slightly curved , distal end of one of two 
lorma — («) curve ot distal end continues ciuve of shait, tij) 
tapering and hluntly pointed, a tew teeth some distance above tip , 
(6) distal end considerably beut, it may be to nearly a right augie, 
tip rather expanded, spatiila-like or slightly bifid, and the teeth 
more numeious, the first type is the shorter, coiTesponding to 
the shorter length given above Copulatory selao in viii and ix, 
O’bl mm long, 20 fjt thick at the middle, shaft bowed, especially 
at the ends ; distal portion of the shaft (almost lialf) cut up along 
its borders into a senes of rough notches ; tip rather claw-shaped 
and bluntly pointed. 

llefinarks. Described from a single specimen, in poor condition 
The calciteroLis glands appear to be a segment further forwards 
than usual. 

Dish ihution. Castle Pock, N Kanara Dist., Bombay Pres, 

5. OctochatuB (Octochatoides) fermori Midi 

1907. OctochtBtua fm7iorh^ Micliaelsen, Mt Mus. Hamburg, x\iv, 
p. 171. 

1909. Octorhatubs ferinoriy Micliaelaen, Mem. Ind. Mus. i, p. JIJ, 

pi XIV, figs 42, 43. 

1914 OctocheetuB feimo7'i, Stephenson, Rec Ind Mus x, p. fS44, 
pi xxxvi, figs 6, 6 

1910. OctochcBtmfeimoriy Stephenson, Rec Ind Mus xii, p 338 

1917. OctochcetiLB fennoriy Stephenson, Rec. Ind Mus. xiii, p. 406 

1920 OetoclmtuB fenno^'Xy Stephenson, Mem. Ind Mus. vii, p. 228. 

Length 60-100 mm. , majciinum diameter 2^-3 mm. Segments 
133-190 Colour light grey, cbtelliiui yellower Prostomiuin 
epdobous ca. Segments vi-vii bianmiliu:, viii-xii triauiiular (or 
some 4-annular), behind chtellum trianniilar. Dorsal pores from 
17/18, or the first may be in front of chtellum, m 12/13, Setm 
paired, the lateral widely; small, nil ventral; behind clilellum 
ah=^^ cui=\—irhc, al=^hG Qv more; in Iront ot clilellum ah^ 
4aa = |-^6o, cd as before , of circumference. Olitollum 

very distinctly delimited by constrictions at each end, xiii-xvii or 
^xviii ( = 5-5^) j setfiB preseut Olitellum overhangs anterior part 
of male field, prostatic pores medial from a, seminal grooves 
bowed outv^urds. Spi*rmathecal pores on vm and ix, in setal 
zone, verv close together, on small papillae which may be fused 
midventrally to form ciishioua. No copulatory organs. 

Septum 4/5 thickened, 5/6-7/8 wanting, 9/10-11/12 thickened ; 
8/9-11/12 rather close together, especially 10/11 and 11/12. 
gizzard large, between 4/6 and 8/9. Oalciterous glands in xv or 
XV and xvi, large, much lobed, asymmetrical, Typhlosole a double 
lamella, begins in xviu. Last hearts m xm. Testes and funnels 
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in testis sacs in xi ; a smaller pair oF funnels free in x. but no 
testes Seminal vesicles one pair, large, incised, in xu Prostates 
small, with irregular undLilalions , duct mucli tlnniier and shorter 
than glandular part Ovisacs iii xiv. Spermatlieca3 (text-fig. 
175) small, by the sule of nerve cord; ampulla |)ear-shaped ; duct 
short, muscular, and not sharply set off , diverticulum opening 


Pig 



17fi — Octoolkshiti {Octooliaioides) 

femiori Mioli , aporniatliBoa Pig 176 — OctochmtvA {Ociorltmtoid^) 
made tiauBporent by acchr acid , fernwii Mich , diatul end of 

X 85 penial seta , X 400 


into duct at ]unctioii of latter with body- wall, pear-shaped, half as 
long and tlnck as ampulla, with mdistmct seminal chambers. 
Penial setsB ftext-fig 176) 0 55-0 60 mm long, 15 p. thick, nearly 
straight, slightlv bent at the distal or at both ends, tip simply 
pointed; a few loeth lie fiat against the shatt lu tlie region of the 
distal eurvatuie 

Remarks The species shows a stage in the passage to metandry, 
as does 0 leatrix^ to which this appears to be related Copulatory 
settB seem to be absent, as they are mentioned by neitlier of the 
authors who have described the species 

Bistrihution, Kasauli and Hoshiarpiir in the Punjab , Sahai’anpur 
in tlie United Provinces , lianigani in Bengal , Karakulain in 
Cochin ; Q-walior in Central India, Diianu, Surat, Ahmedabad, and 
Baroda in W India. 


6. OctochsBtus (OctochsBtoides) ganeshsB StepK 

1920 Octoch<stm yaneshcOf StophenBoii, Mem. lud. Mus. vii, p. 288, 
pi. XI, tigs. 43-46. 

Length 43 mm , diameter 2 5 mm. Segments 160. Uu pig- 
mented. Prostomiuin epiloboiis Segments v and vi biannidar, 
thence as far as the clitellar region Iriannular. Dorsal pores 
from 12/13 Behind genital region a6=| aa=:|6o=|c5; in 
middle of body setae small and difficult to 

see in front of genital region ; dd equal to nearly § of circum- 
ference in middle of body. Olitellura absent (or undeveloped ?) 
Male field a rectangular slightly raised area, including ivii-xix, 
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extending outwards to betw een h and c. Prostatic pores between 
a and h , seminal grooves slightly bowed inwards. Pemnle pores 
paired, minute indistmct pupiUse anteriorly on xiv, internal to a. 
Sperm athecal pores as minute slits on viu and ix, juab m trout of 
and between the two setse of each ventral couple 
Septum 4/5 moderately strengthened, 5/6 and 6/7 absent, 7/8 
and 8/9 slightly, 9/10'll/12 considerably, 12/13-14/16 slightly 
thickened. Gizzard of moderate size, rounded, in the space iii 



Pig 177 — OctocheBiuR {OotoohcBtoidm) gancsha? Sleph., 
Bpermatlieca * 


front of 7/8. Calciferous glands in xv or xv and xvi, one pair. 
Intestine begins in zvu or xviii. Last heart in xii. Micro- 
nephndia in a single row m each segment. Testes and funnels 
free in x and xi. Seminal vesicles in ix and xii, slightly lobed. 
Prostates consisting of a few coils only , duct half the thickness 



Fig 178 — OotocluBUis ( Octoohatcfides) 
ganesha Steph, , distal end of 
peniiil seta , X 600. 



n 

Fig 179. — OotoohaiuB ( OotoohiBtoides) 
ganeaha Stepb. , distal end of 
oopulatory seta , X BOO. 


of the glandular portion, soft-aiidsemitransparent, with undulating 
course, and of the same diameter throughout. Spermatbeo^ 
ampulla an elongated sac, narrower t(i)^^ardB its ental end, almost 
sessile on the body-wall ; a single small diverticulum, simple or 
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with a few small lobulatious, attached by a short stalk to the base 
of the ampulla wliere tins ]oins the body-wall (text-fig 177) 
Penial seta (text-fig 178) 0*42 mni. long, 10// thick , shaft almost 
straight, slightly bowed towards distal end, tip pointed and slightly 
hooked ; ornamentation of a few circles of fine spines near the tip 
Copulatory setai (text-fig 179) 0 27 mm long, 10 /l thick, shaft 
straight except for a slight bowing towards the lip, which is bluntly 
pointed and somewhat claw-aliaped , ornamentation a number of 
fine spines on the convex and concave bordera of the teiminal part 
of the shaft. 

Distribution, Ganeshkhiud, near Poona, Londa, near Castle 
Eock (both in Western India). 

7. OctochsetuB (Octochsetoides) hodgarti Midi, 

1907. OcioahcBtiis hodgarti^ Michaelsen, Mt. Mus. Hamburg, xxiv, 
p 172 

1909. Ootoclicstus hodgartiy Michaelaeu, Mem. Ind Mua i, p. 218, 
pi. XIV, fig 32. 

Length 40 mm. , maximum diameter 2J mm. Segments 138. 
Colour greyish. Proslomium epilobous |. Setm ventinlly closely 
paired, laterally leas closely, especially in the anteiior and middle 
parts of the body ; lj-2ft6, = | of circumference. 

Olitellum ring-shaped, xiii-xviii (=6) Male area almost cu’cular, 
a little depressed. Proslatic pores somewhat medial from a; 
seminal furrows a little concave towards the middle hue. Pemale 
pores paiied. Spermathecal pores on vin and ix, in the setal zone 
and somewhat medial from a. No copulatory organs. 

Septum 6/6 strong, 6/7 apparently missing, 8/9-13/14 strong, 
especially 9/10-11/12. A large gizzard behind 6/6, A pair of 
large, strongly beut and almost moinhPorin call iferous glands in 
XY, the monililorrn appearance due to a number of transverse 


Fig. 180 . — OctochakiB {Ootooh<stoide8) hodgavti Mioh , spouiiatheoa 
made transparent by aoelio acid , X 30. 

constricting furrows. Typhloaole consisting of two longitudinal 
ridges. Lost hearts in xiii. Testes and funnels two pairs, free m 
X and XI , anterior pair of I'unnels smaller than the posterior. 
Seminal vesicles in xn. Prostates small, irregularly undulating ; 
duct small, thin. Sperm athecsB (text-fig 180) with short sao-like 
amnulla, which narrows ectally to pass into a conical duct about 
as long as ampulla ; diverticulum small and thick, from upper end 
of duct or lower end of ampulla, half as long as ampulla. 
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Rema'ilcs. On its relations to 0 heatrxx see introduction to 
subgenua 

Ihstnhiition Gowchar, Nepal Valle}', Katmandu, 

8 Octodimtus (OctoohsBtoideB) mamdroiii Mich. 

1907. Oetochcciua matndiom f. Michaelseu, Mt Mus. Hom- 

buig, xxiT, p. 168, text-tg 16 

1909. Octo<miStu8 maindroni f typica, Micbaelsen, Mem. Ind. Mus. 
1 , p 206, pi. XIV, fig 29, text-fig. 21. 

Length 180 mm. ; diameter 4 J -6 mm Segments 198 Colour 
a uniform grey. Proetonnmn epiloboua ca. Segments ii-iv 
biannulate, v and some following segments triannukte. Dorsal 
pores from 12/13. Setm very delicate, fairly widely paused; 
aa=hc, aa db'hc\ ed=5 2 5 * 3; dd greater than half of circum- 
ference; at the anterior end the pairs further apart, cd equal to or 
greater than be and equal to \^ah. Clitellum xiii-xvii ( = 5). 
The whole male area somewhat depressed , prostatic pores m on 
very small circular papiUro , senimal gi’ooves convex towards the 
middle line. Sperm athecal pores two pairs, anteriorly on viii and 
11 , between the lines of a and 6, somewhat nearer the former. 
Copulatory organ as a single midventral cushion on 13/14, 
including f of xiii and ^ of xiv, broader than long, reaolnng 
nearly aa far as d laterally, its anterior border convex, the posterior 
concave. 

Septa 7/8-13/14 thickened, especially 9/10-11/12. Gizzard 
very large, in front of 7/8. One pair of very large calciferous 
glands opening into oesophagus m xv, hut extending into xvi, 
divided up by deep incisions. Last hearts m xiii. Piinnela free 
in X and xi Seminal vesicles two pairs, m xi and xii, tlie 
anteiior pair small and simple, the posterior larger and racemose. 



Fig 181 - OcioclKeiits (^OctochcBtaidea) viaindroni Midi , spemialheoa 
made transparent by aoetio acid , x 26 

Prostates restricted to xvu and xix ; glandular part much bent, 
almost coiled; duct shorter, thin, irregdorly bent. Spermathecal 
ampulla long, sao-hke ; duct shorter and narrower ; diverticulum 
at eotal end of duct, very short, almost encircling the duct, with 
about 7 seminal chambers separated externally by more or less 
deep grooves (text-fig. 181). Penial setce {of. text-fig. 183) very 
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slender, 1-2 uiin. long and 10 ji thick, eoinewlmt bent at ihe diatal 
end only , distal end soine\vhat flattened but not broadened, with 
two fail ly sharp edges, point simple; pioximal to the flattened 
portion an ornameatiition of irregular transverse rows of large 
rather slender teeth. 

RemaiTcs. It is possible that the specimens were not quite 
mature , the diverticulum of the spermatheca may perhaps be like 
that of vai. chaper% when mature. 

IhstviluHon Qingi, S. Arcot Dist., S India 


«. var. chaperi Midi. » 

1907, Oviochcetiis mamdroni vor chapen, Michaelsen, Mt Miis 
Hamburg, xxiv, p 169 

1909 Ootoclicetus mamdroni var chapet'i^ Michaelsen, Mem. lud 
Mus. 1 , p 208, pi. XIV, figs. 80, 31. 

Length 50 mm. , diameter 2J-3 mm. (Segments ca 130. 
Olitellum ring-shaped, xiii-xvii (=6). Temale pores paired. 
(Jopulatorv organs as a laige median transversely oval papilla on 
xviii between the seminal f alTOv^ s ; and a large transverse oushion 
on xiii, extending lateiully beyond &. 



Fig. 182. — Ocfocli^im ( OoioohcBioidea) Fig. 188. — Ootoohaotus ( OotoohcBtoideH) 

mamdrom Midi var ckapen , onaindroni Mioh. v«r. nhapei'i , 

Bpermai-liectt. X 45. distal end of penial seta. 

X600 

Spermatbecal ampulla elongated sac-shaped , duct short, narrow, 
not sharply set off ; diverticulum almost hemispheric^, 
with very short and naiTow stalk, and numerous seminal chambers 
which give the surface a mammillated appearance (text-fig. 182). 

Distribution, Weyra Karur^ Madras Pres. 
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9 OctocliSBtiiB (OctocliEetoides) montaniLB Sfejph, 

1920 OctocJicetus montanusy Stephenson, Mem. Tiid Mus vii, 
p 234, pi. X, figs 39, 40 

• 

Length 60 nim. ; diameter 3’6 mm Segments 168. Colour 
buff, unpigmented. Prostomiuin epilobous not marked off 
behind. Dorsal pores from 10/11. Setal relations on vii 
— ; behind clitellum a6 = ^art=|6c= ;JccZ; m 
middle of body a5=^aaf=-J6c=4ccZ ; dd is almost 4 of circum- 
ference. Clitellum saddle-shaped, embracing nearly all of xii to 
xix (= nearly 8) Male field whitish, rectangular, mcluclmg 
ivii-Kix seminal grooves longitudinal, in line with a, Pemalo 


I 


Fig 184 — Ociw'htef ii$ ( Ottoc hcetoidcff) 
thmtamia Stepli , aperiimtliotin 


Fig 18r> — Oc((M ha iaa ( OoMitBioidra) 
iHontauus Sleph , poniiil Hotii, 
X 40 

poles probably double, in a whitish pad midventrally on xiv 
Spermathecal pores in 7/8 and 8/9, apparently in line with a. A 
genital papilla on 21/22, transversely oval, depressed in its centre 
Septum 4/5 moderately stout, 6/6-7/8 very thin, 8/9 somewhat 
thickened, 9/1 0-11/12 moderately so, 12/13 very slightly. Gizzard 
in vi. Calciferous glands two pairs, in xv aud xvi, doraally 
situated by side of the dorsal vessel. Intestine begins m xvii. 
Last heart m xii. Testes and funnels free in x and xi. Seminal 
vesicles much lobulated or racemose, large, in ix and xii. Prostates 
lather small ; glandulai* part a rather thick opaque tube, with a 
few undulations, duct very small, short and thin. Spermathecal 
ampuUa an irregular sac, duct large, stout at first, narrowing 
towards ectal eud, as long as ampulla and half as thick in ill 
first part , diverticulum single, joining duct at or above middle of 
its length, finger-shaped on the whole, shghtly swollen at its free 
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eud, where a few seminal chambeia are indistinctly seen (texl- 
fig 184) Penul se tee (text-fig 185) up to 15 inni.in length, voi v 
thin, onlv 6/x thick in the midclle, shaft rather bowed, slighllv 
undulating towards the tip, r.apering gradually, tip simply pointed , 
no ornamentation No copiilatory seta 3 

Ikstnhution. Pauchgani, W. Ghats (near Mahableahwar). 

10 Ootocli80tas (Octochmtoides) paliensis 

1920 Ootochcetm palwisis^ Stephenson, Mem Ind. Mus vn, p 228, 
p] X, figs, 30--3S. 

Length 45 mm.; diameter 2^ mm. Segments 141. Colour 
yellowish grey, not darker on dorsal surface. Pi'ostomiuin 
proepilobous or combined pro- and tanylobous. Dorsal pores 
from 12/13 Set© paired, in front of clitelliim is Jess 

than ^hc and = 3 ^ccZ, behind clitellum a& = |fla= , in 

middle of body = and is slightly less than cdi dd is 

approximately -I* of circumference Clitellum xin-xvn (= 5). 
Male field shows tw'o trencli-like depressions on xvii and xix , 
segment xviii appears between them as a transverse ridge. 
Pioslatic pores m the deeper lateral parts of the trenches on 
small white papiLl© in line w'lth h ; semmal grooves straight. 



Fig 186 — Ootoohatus {Ootothmtiiides) pakensiB , spermatheoa 

Male area may 3 oin behind with a transversely elongated papilla 
on the posterior half of xx and anterior half of xxi Ventral 
surfaces of viii and ix thickened, fonning a couple of broad 
papill© ; spormathecal pores apparentl} just in front of site of 
set© a of tliese segments (set© a and & not visible). 

Septum 4/6 moderately thickened, 5/0 and 6/7 missing, 7/8- 
11/12 somewhat thickened, and diminishingly so as far as 14/16, 
Gizzard spherical, in front of 7/8, Calciferous glands large, 
kidney-shaped, in xv. Intestine begins in xvii. Last lieart lu 
\ii Testes and funnels free in x and xi. Seminal vesicles in ix 
and XU. Prostates os moderately thick convoluted tubas, bulging 
apart the septa bounding xvii and xix ; duct thinner than the 
gland, wavy, shining, thinuer in its first pai*t than nearer the 

2o 
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surface. Small ovisacs may be present m xiv. Spermathecal 
ampulla (text-fig. 186) elongated, somewhat conical , duct not 
sharply marked off, not shining, one-third as long and half as 
\n.de as ampulla; diverticulum single, club-shaped, without distinct 
stalk, arising from ectal end of duct, one-third or one-fourth as 
long as mam pouch, may be bound down to duct ; in other cases 
the diverticulum has the form of a cauliflower, with a short stalk. 
Penial setae (text-fig 187) 0*66-0*76 mm long, 16 /jt thick, shaft 
straight, distal end slightly curved, tip bluntly pointed ; ornament- 
ation as eight circles of small spines near the tip ; the end may 





Fig 187 — Ootoclimtiib {Ootockatoidis) 

Steph , a and distal Fig 188 — OctooTustm {Octoch(st aides) 
ends of two penial setie , X oa pahnma Steph. , distal end of 

840 oopulatory seta , X ca 280 


he somewhat smuous instead of simply curved. Oopulatory setco 
of vui and ix (text-fig. 188) 0 76-0*82 mm. long, 22 fjb thick, distal 
part bowed, tip rather sharp, somewhat claw-shaped ; a row ol 
spines on both convex and concave border of the distal curved 
part. 

Remarks, A very variable species , related to 0, ganeslice, 
Bisii^ibutwn Paha and Indore, Cential India, Burn, Central 
Prov. ; Poona. 


a var. ripanus ^tejyh, 

1920. OctochcBix^s palienm var. r%parxu8y Stephenson, Mem, IncL 
Mus. vii, p. 231, pi. X, figs. 84, 38. 

Length up to 90 mm.; diameter up to 3*6 mm. Segments 185. 
Prostomium tanylobous or almost so. Dorsal pores from hinder 
border of cliteUum. Setal relations m front of clitellum ah^^aa 
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= |/;c = |cfZ; behind clitellum m middle of 

body a6 = i}ari=-|/>c=ccZ ; ot ciicumference. Male area 

{text-fig 189) rather square, including xvii-xix and the anterior 
half of XX, on it a dumbbell-shaped depression longitudinal iii 
direction, the narrow part on xviii , the narrowing caused by two 
large fiat papillm continuous at their outer edges with the 
thiclteued edge oL the general male area Proatatic pores in />, lu 
the broadened ends of the dumbbell; seminal grooves convex 



Fig 180 — Octoohmtm {Ocioclmtovde^ 
palicHins Stoph var 
iimU genilJil region 


Fig 190 , — OotochfetibB {Ootooh<Btoid6^ 
Stoph vai rtpcunm^ 
diativl end of copulatory seta, 
X c(i 850. 

inwards, skirfdng the inner borders of the papilloe. Spermathecal 
pores in same jiositioii as m type form , here in shallow 
depressions, each connected across the middle line by an irregular 
shallow trench. 

Tlie penial setos have the sinuous distal end. Copulatory setie 
(text-fig, 190) m form as before, the rows of spines replaced by 
thin serrated ridges ; laterally on the seta, intermediate between 
the ridges, a series of semicircular markings, concave towards 
the tip 

liemurks If the papillto of the male area expanded inwards so 
as to ]oiii, the appearance would be like that of the iyiie-forni. 

A number of muscular bands in. the prostatio region, like those 
of 0. suremts, are sufficiently marked in the dissection to attract 
attention. 

Jhstnhuiion, Gwalior. 



2o2 
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1]. Octocliffltus (OotochsBtoidea) pattoni Mich. 


1907. Octoclustua pattom, MicliaeLsen, lit. Hub lliiinbuifr, xxn, 
p 170, text-fig 16 

1909. OctochcBtua pcdtoni, Michaelsen, Mem. Ind. ^lua. i, p S2()S), 
pi XIV, figs 83-S6, text-fig :22. 


Length ca. 90 mm. ; diameter ca. 3 mm. Segmeiils oa. 180. 
Colour greyish, brown anteiiorly on dorsum. rroHlonuimi Himill, 
tanyiobous (not always distinctly so). SelmJ’uiily large, nil 
ventral, paii‘ed, but not very closely ; ab^cd=i'\aa=^y}c ^ 
o£ circumference. Clitellum nng-shapecl, or soiuolimcs intorni])i(Ml 
in the midventral hne, dark brown, xiii or jxiii-.wi (= \ <)>• 4) 

Male field sunken, extending over xvii-xix and paits of x\i and 
XI, somewhat less extensive laterally on w1h»1(j sui- 

1 ounded by a wall Prostatic pores in ah ; seniiiiitl grooves slight ly 



Fig, 19L — OctochcBtm {Ociochisf aides) Mich. . aporinnlliwui 

made transparent by acetic aoid , X 20. 

convex towards the middle hne. Female pores paired. Spormn- 
thecal pores in 7/8 and 8/9 in « , or those ot the LiikUt ]mir 
slightly closer together, just medial from «. Copulalory organs 
as paired o\al glandular cushions, with a depression hi the middle 
and a more or less distinct central papilla ; lying mostly bctAVoeu 
a and c, but sometimes somewhat approximated or touching in 
the middle line, the most constant are in 11/12, Iohh constantly 
in 14/16 or 21/22 or 22/23; seldom all present, and very soldoni 
all absent. 

Septum 5/6 strong, 6/7-8/9 very thin (apparently in inirt 
vestigial), 9/10 thin, 10/11-13/14 strong, 14/16 fairly strong. 
G-izzaid loige, oblique, in vi(?) A pair of asynunoiricnl large- 
calciferons glands with short thick stalks opening near tlie mid- 
dorsal line at about the border-line between xv and xvi, one 
projecting forwards into xv and the other backwards into xvi. 
Intestine begins m nx ; typblosole a double ridge. Testes and 
funnels free in x and xi, these segments being naiTow. Heminal 
vesicles racemose, in ix and xii. Vasa deferentia with large 
convolutions in xi, xii, and xiii ; tliose of a side do not unite till 
they pierce the body -wall. Prostates long, convoluted; duct 
relatively long, describing some wide convolutions. Spermathecal 
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ampulla pear-shaped; duct cone-shaped, not set off, diverticulum 
thick, I as long and ^ as thick as the mam pouch, the ental portion 
ot the diveitioulum with folded walls separating a number of 
indistmot semmal cliambers (te\t-fig 191). Penial sette (text-fig 
192) l‘7-2 Dim. long, 17 ft thick, slightly but regularly curved ; the 
distal fourth seems to have sharp lateral edges, which become 
expanded at the tip, forming with the thicker axial part a sort of 
shovel, which is somewliat bent for\\ ards ; the distal ends of these 




Fig 192 — OotocheBtu& (.Ocioohatoides) 
jxiitoni Micb , distal end of 
peiiial seta , X 325 


Fig 193 . — OotochtBius {Ootoohistotdos) 
^cUtom Mioh , distal end ol 
copulatory seta , X 240. 


expansions are serrated ; proximal to the expanded tip tlie shaft is 
oniaanented with 8 or 9 rmgs of slender teeth, and at the edges with 
8 or 9 larger teeth on each side. Copulatory setto (text-tig 193) 
on viu and ix, 0*8-1 mm. long and ca. 20 fi thick, up somewhat 
laterally compressed and bluntly pomted, with fine rmged markings ; 
proximal to this part the shaft bears a number of smooth transverse 
ndgea, each concave distalwords, arranged in 3 or 4 longitudinal 
rows, about 11 ridges in each row ; each bundle of setse combined 
with a coiled glandular tube embedded m the body-wall. 

Ihstribution, Madras. 
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12. OctochaetuB (Octocliffltoides) pliillotti Miclu 

1907 OctoohiBtuR plnUotti^ Michaelsen, Mt. Mus. Hamburg, xxiv, 
p 169. 

1909. Octoch€Biti8 phllotii, Michaelsen, Mem. Iiid. JMus i, p. 205, 
pi xiv, figs 66-67. 

Length 36-65 mm , maxiimiin diameter 2-2^ mm. Segments 
ca. 125. Colour greyish. Prostomium epilobous ca -J, small, 
tongue open behind. Dorsal pores from 11/12. Setss rather 
smiQl, paired, but not very closely, the ventral somewhat closer 
than the lateral, espeeinUy in the clitellai* region ; ab greater than 
cd, lo^l^cd=^\aa\ of circumference. Clitolluin ring- 

shaped, xiii-ivii (=5). Male area sunk, bordered laterally by 
broad almost wall-like protuberances which overhang somewhat in 
segment xviii, so contracting the male area here. Prostatic pores 
in a , seminal grooves almost straight, slightly concave medially. 
Pemale poies paired. Spermathecal pores on viii and ix, just in 
front of fl. The ventral part of xviii, and often of xx and of viii 
and IX, somewhat glandular. Often the spermathecal pores of a 
segment connected by a groove which is convex backwards, the 
postenor border of the groove sometimes wall-like. 



Pig. 194. — Ootochaiii^B {Ootoohetoides) phillotii , sperm atlieca 

made trauaparent by aoetio aoid ; X 20 


Septum 4/5 very strong, 6/6 and 6/7 very thin (? vestigial), 
7/8-14/16 thickened, especially 10/11-12/13. A lai'ge somewhat 
oDhque gizzard between 4/6 and 7/8. Oalciferous glands one pair, 
large, surrounding oesojihagus laterally and dorsally in xv, the 
stalk of each short and narrow. Intestine begins in xv, typhlosole 
as a double ridge. Lost heart in xni. Testes and funnels free in 
X and XL, Seminal vesicles m ix and xii, the anterior smaller, the 
posterior cut up into lobes. Prostates of moderate size, the 
glandular part convoluted; duct much shorter and thinner, 
abruptly set off, describing one or two short broad loops. Sperma- 
thecal ampulla elongated, ovoid ; duct short, not abruptly set off ; 
diverticulum about one-fourth as long as ampulla, indistinctly 
stalked, opening into duct, divided by deep incisions into two or 
three lobes, sometimes almost to its base (text-fig. 194). Penial 


OOTOOHJSTITS 


391 


aetaa (text-fig. 195) 0 9 mm. long, 17 jj. thick, almost straight ; 
the distal end slightly bent, especially at the tip, winch is 
hollowed out on the concave side like a spoon ; pi’oxiinal to this 
the shaft bears about 9 more or less regular oblique or broken 



Fig 196 — Ootochaiua {OciOGkfdtoides) Fig 190 — Ocioahwfua (OvtoolKsicndea) 

pMloth Mich , distal end of pUUotti Micih , distal end of 

pouml seta , X 300 copulatory seta , x 300. 

rings of fine triangular teeth. Copulatory setro (text-fig, 196) in 
vin and ix, ca. 0 6 mm long and 17 /a tliick, somewliat bowed ; distal 
end almost beak-like, with a slight ridge along each side; the 
distal half of the seta, except the tip, ornamented with a large 
number of closely placed rings of small triangular teeth. 

Disii'ihution. Hyderabad, Deccan. 

13. OctoohsBtiLS (OctoohaBtoides) pittnyi Mich. 

1910. Ooiochoitus pittmn, Micliaolsen, Abb. Yer. Hamburff, xix,. 

p.86,pl.Vl>6,20. 

Length 60-62 mm. ; diameter 2-3 mm. Segments ca. 166. 
Colour light grey, without pigment ProBtomium epilobous 
tongue closed behind. Segments ni-iv hiauuular, v-xii triannular 
or still further subdivided. First dorsal ])ore in 11/12. Setoe 
rather small, ventrally fairly widely paired, laterally rather more 
widely still , aa . a& : . cc2 . . 6 : 2 : 5 3, but aa is smaller towards 

the front, near the male pores; dd^\ (in front) or f oF circum- 
ference (ill middle of body). Olifcellum xni-xvii (= 6) ; niid- 
ventrolly on xvii the hinder border is excavated to accommodate 
the male field, which the clitellum overliangs. Prostatio pores 
rather medial from a, seminal grooves convex medialwards^ 
running on indistinct walls. Feuiale pore single, median. 
Spermatheoal pores on viii and ix, medial from a, between the 
first and second annuli of these segments. 

Septa 7/8-12/13 fairly strongly thickened, especially the middle 
ones of the series. Gizzard large, in front of 7/8, Calciferoua 
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glands one pair, large, m sv and xvi, morphologically apparently 
belonging toxv, almost smooth exteinall}", cuived, mooting the 
dorsal ressel above. Typhlosole m anterior part of intestine a 
double ridge. Funnels free C^) in x and xi Seminal vesicles in 
XI and xii. Prostates ver}*’ small, confined to the ventral ])arts of* 
then: segments ; ghindukr portion undulating, duct very narrow, 
much shorter than the glandular part, somewhat beut Spenna- 
thecee relatively small, ampulla ovoid , duct as long as and one- 
third as thick as ampulla, diverticulum Ihiddy clnb-ahaped, 
somewhat nai’rower and ouly half as long as duct, entering et lal 
part of duct. Penial set© ca. | mm long, 17 /a thick, almost 
sti'aight, bent only at the ends, rather bluntly pointed; orna- 
mentation a few iiregularly disposed relatively coarse “scars,” the 
depressions of which are occupied by stout teeth No copulutory 
setm. 

Itemctrks, Michaelsen considers this species to be related to 
0, aithem, but to be distinguishable by tlie setal arrangement, the 
smoothness of tbe calmt’erous glands, and the ornamentation of 
the penial setae. 

Bistrihuticn, Mangalore (W. Coast), Trivandrum (S, India). 

14. OctocheetuB (OctochaBtoides) prashadi Stepli. 

1920 OctoohiBtiLs prashadi, Stephenson, Mem. Ind Mus. vii, 
p 233, pi X, figs. 8U-38. 

Length 61-61 mm. , diameter 2 5-3‘6 mm Segments ca. 150 ; 
V and vi biannular, some or all of the rest up to the clitellum 
tnannular. Colour buff, no pigmentation ; no difference between 
dorsal and ventral surfaces. Prostomium epilobous in varying 
degrees. Dorsal pores from 12/13, or a vestigial pore in 11/12. 



Pig. l97 — Qctoohetus {Ootoohatondes) prashadi Steph. , spermatheoa. 

In the auterior part of bodv al^^aa='{bc=^od- the same behind 
the clitellum; in middle of body «6 = ^fla=J6c=|cd ; dd^ \ of 
■circumference. Clitellum absent or mdefinite Male field a quad- 
rangular thickening including part of xvi and the whole of xx ; on * 
xm and xix transverse trench-hke depressions, deeper laterally, 
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■where the prostatic pores are situated on rounded papillae m hue 
'^ith h. Female pores perhaps a pair of whitish dots near middle 
line on xiv, nearly at the middle of the length of the segment. 
Ventral suifaces of viii and ix thickened, spermathecal poies in 
7/8 and 8/9, in h or betiveen a and 6. 

Septum 4/5 somewhat thickeued, 5/6 thin, 6/7 absent ; thence 
some tliiekenmgas Jar as clitellar region. Gizzard in front of 7/8, 
large, globular but not very hnu Large calciferous glands lu xv, 
projecting back into xvi, kidnej’-slmped on the whole, and each 
divided into an anterior and posterior lobe. Intestine begins m 
xvii or xviii. Last heart m xii or xui. Testes and funnels free 
in X and w Seminal vesicles m ix and xii, slightlj^- lobulated. 
Prostates relatively lai'ge, biilgmg apart the septa ot their segments ; 



Fig 198 —Oofoohiim^Ootoolicsirnde^) Fig -^Octochehis {OctoolKstoidea) 
atopli. , tip or peniftl prat^htdi Stepli , tip of oopu- 

eeta, X 176 lutoiyseta, X 376. 

glandular pari loosely coiled, rather thick , duct iiiiich thinuer, 
shiny, bent or wavy. Ovisacs may be present in xiv. Sperma- 
thecal ampulla vai'iable in shape, duct very stout, not sharply 
marked ofl! , diverticulum of considerable size, with a thick stalk, 
may be slightly lobed, and may show a few small seminal chambers 
on microscopical examination (text-fig. 197). Peinal set© (text- 
fig, 198) 1 5 mm. long, 40 /a thick; tip slightly hooked and rather 
hollowed on its concave side , a large n limber of closely set rings 
of fine spinos extend nearly half-way along the shaft Copulatory 
set© (text-fig 199) 0*8 mm. long, 26 /a thick; slightly bowed, tip 
pointed, distal portion of shaft marked by a number of scar-like 
depressions, semicircular in shape. 
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JRemarJcs Eelated to jpaliejws, to which it is remarkably similar 
m many details ; the penial and copnlatory aetse are, however, very 
characteristic. 

Zhstrilrntton, Kalyan, near Bombay ; Saliarwari, on the way to 
Mahableshwar. 


15. Octochsetus (OctochsBtoides) surensis MicK 

1910. Octochatus Michaelaen, Abh. Ver. Hambur^^, x\\, 

p 88, pi figs. 22-24. 

1916. OotochcBtua surensi (^mispr.), Stephenson, Rec. Ind. Miis, 
xii, p 838, pi xxxui, hg. 31. 


Length 75 lum. ; diameter 2-2*6 mm. Segments 113. Colour 
grey, with dai’k brovs^n tinge anteriorly and dorsally. Prostomium 
epilobous tongue cut off near the front. Setae fairly large, 
rather widely paired, especially the lateral, m middle of body 
aa' ah hcxcd^l 3 • 8 . 4, and anteriorly s= 6 . 3 6 ■ 4 , about 
^ of circumference. Dorsal pores from 13/14 (or 12/13?). 
Ulitelliim xiii-xvii (= 5), rmg-shuped, setae visible. Male field of 
a square shape with rounded corners, surrounded by a fairly 
broad but not sliarply defined wall, and extending from the setal 
zone of xvii to 20/21. Prostatic pores just internal to h ; seminal 
grooves almost stiaight Remole poies paired. Spermathecal 
pores inconspicuous, on vm and ix, in the setal zone just internal 
to 6. Copulatory cushions two pairs, ill defined, on the hinder 
parts of viii atid ix, between a and c, curving round the sperma- 
thecal pores on their outer sides. 

Septa 7/8-12/13 slightly thickened. Gizzard very large, in 
front of 7/8. Oalciferous glands in xv, surrounding oosophagus, 
irregularly constricted, Typhlosole double in its anterior part. 
Testes and funnels in x and xi, apparently enclosed in testis sacs. 
Seminfll vesicles large, in ix and xn. Prostates with long, fairly 
thick, irregularly coiled glandular part; duct thin, in a double 
loop. Strong muscular bonds passing outwards from midventral 
portion of segments xvii and xix Spermathecnl ampulla ovoid or 
thickly sausogeHshaped ; duct half as thick and as long as ampulla 
or shorter ; diverticalum sessile on duct above its middle, irre^ar 
in shape, about as long and thick as duct is thick. Penial setae 
1 76 mm. long, 24 jll thick, almost straight, but slightly curved at 
both. ends. ;_ tip amoothi, simn lv pointed : for a short distance 
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ItemarJcs. The above description is taken entirely from that of 
Michaelsen. My own specimens, from Baikul, differed m a 
number of points, and since they form possibly a sepnrate variety 
the characters in which they differ are given below, instead of 
confusing tlie above description with particulars which may 
possibly not belong there. 

Length 90 mm. , diameter 3 5 mm. Colour dark purplish 
brown middorsally, fading off laterally, so that the sides as well as 
the ventral surface ai’e unpigmented , clitellum brown ; anteriorly 
the pigmeJitation extends onto the lateral surfaces. Segments 171 j 
vii-x more or leas distinctly triannular, ii and xii 4-anuular 
dorsally. Prostommm epilobous sides of tongue parallel, 
tongue not cut off behind Doisal pores from 12/13 Setal 
intervals in middle of body rather more than 



Fig 200. -Ociookaittis (OoforJustoides) aitrethaisMioh , apermatheca 
of Hpocimen fiom Bnrknl 


“behind clitellum = ^aa = Clitellum xni-^xvii above 

(= but only extends to ijxvi below ( = 3|J). Male field covers- 
xvi-xx , prostatic pores united across the inicldle line by brood 
grooves. No papillaa in spermathecal region, but the ventral 
euidace of viu and ix is thickened and glandular. 

Testes not seen m xi ; the funnels of xi smaller than those of x. 
Testis sacs constituted by a dehoote membrane which covers lu 
the whole contents of the sej^menta, dorsal vessel and alimentary 
canal included. The longitudinal groove m the copulatory setce- 
was not seen ; and the transverse rows of hair-liko spines appeared 
to be in four longitudinal senes instead of two. The diverticulum 
of the spermathecBB was cauliflower-] ike and shortly stalked (text- 
fig. 200) 

According to these specimens there would seem to be a com- 
mencing proandiy (disappearance of posterior testes and funnels)* 

In my paper the ratios of the setal distances are wrongly 
worked out from my original notes. 

Diatvilution. Bur Lake, and Barkul on the Bur Lake, in Orissa* 
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16 Octochsetus (OctoolieBtoides) tlmrstom Midi, 

1907. Ocioc7icBiMfl MichaeLsen, Mt Mus. Hamburp;, xxiv, 

■p 173, text-fig 17. 

1909 Michaelaen, JMem. Ind IMiis i, p 216, 
pi. XIV, tig. 86, text-fig 23 

1910 Octochcetus thwsioni^ Micbaelsen, Abb. Ver. Hamburg, xix, 

p 94 

Length 130-160 mm. ; maximum diameter 5^-6 mm. SeginentB 
198-204 Colour greyish. ProBtomiuni tanylobous (?), feinoll. 
Dorsal pores distinct only from 18/19 Setee moderately large, 
not very closely paired ventrally, laterally almost separated , 
cd=Q 2 i a6=ca. aa=ca. l^fcc; f?cZ=ca ^ of circumference 
Chtellum complete ven trail v, but not so swollen there ; xiii-xvii 
( = 6). Male area a little depressed, with a cushion-like elevation 
between the seminal grooves. Prostatic pores betu een a and h , 
seminal grooves aluiost straight. Spermathecal pores on yiii and 
IX, immediately in front of tlie aetal zone, between a and 
Copulatoiy organs as tv'io to four transverse cushions across the 
midvential line, on xxiv and preceding segments, extending 
laterally to h or not quite so far 



Fig 2Ul . — Ootoohatm {Octocliatoidea) tlihrstmii "MAGh. , speriiiaLbeoii 
made traiispaveut by acetic acid , x 12, 

Septum 5/6 tairly strong, 6/7 and 7/8 (? and 8/9) missing, 
thence to 12/13 all very strong. Gizzard large, behind 6/6. 
Calciferous glands one pair, large, tightly rolled into a spual, 
meeting each other dorsally, furrowed and incised, opening into 
cesophogus m xv (?), but taking up more than one segment. 
Typnlosole a double ridge. Puunels large, apparently free. 
Seminal vesicles in xi and xii, each composed of a tew separated 
sacs. Prostates very long and much coiled ; duct relatively short, 
muscular, describing a broad loop, Spermathecal ampulla spindle- 
shaped , duct short , diverticulum irregularly and thickly pear- 
shaped, nairowed at its attachment but without distinct stalk, 
almost as thick as ampulla, coutaiuing a large number of small 
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aemmal chambers, which project slightly on the suiface, giving a 
inammillated appearance (text-Hg. 201). JSTo penial set© discovered; 
atroiig tiauBverse muscular bauds in relation with octal part ot 
male apparatus. 

IJiMrihiition, Madras. 

3. Genus RAMIELLA 

1914 Octochcetm (part ), Stephenson, Eec Ind Mua. x, p. 347. 

1920. Octoc/icciiiif (part ), Stephenson, Mom Ind Mas vii, pp. 230, 

239. 

1921. Ramiellaj Stephenson, P Z S. 1921, p 109 

1921. Haimllay Micliaelaen, Mt Miis. Hamburg, xxxviii, p 87 

Setal arrangement lumbriciae. All septa present (after then 
coinmeiiceinent). One oesophageal gizzard in one simple segment 
No calciferoua glands. Excretory system purely micronephndial, 
the micronephridia lelatively lai’ge and few m number, from seven 
to one pair per segment only Sevual apparatus purely acantho- 
driline. 

List) ihiihon. Coorg , Mahablealiwar in the W. Ghats , S. Eaj- 
putaua ; Saharanpur. Not known outside India. 

The genus was instituted by me in 192L m order to receive 
three species till then assigned to Ocioclia^tus^ In the same year 
Michaelseii added another species, writing the generic name 
Mcmiella I had formed the word from the Indian pi'oper name 
Kam, as Michaelseii himself formed the generic name EiaenieJla 
lioip the proper name Eisen ; it would appear unnecessary to 
cliaugo the original spelling. 

The distinguislung featui’es are the absence of calciferous 
glands, and the fewness and large size of tlie micron ephndin ; to 
these may be added the fact that all the septa are present after 
their first beginning. While the absence of calciferous glands, 
and rhe presence of all the septa, are doubtless primitive characters, 
the small number of micronephridia may be secondary ; in 
IL buhamhari and hateroohceta the number is reduced to one on? 
each side m oach segment. 

The geuiiB is to be derived from a form similar to ITowascolex — 
perhaps from a point on the phyletic tree rather antenor to the 
evolution of Ilowaaoohx, The brealring-up of the nephridial 
system in UoxvamUx took place, perhaps, by the separating-off as^ 
it were of a number of micronephridia, leaving still a recognizable 
meganephridinm on oach side ol each segment ; in Ramieilla the 
breakiug-iip appears to have been complete, resulting m a number 
of inicronephnaia only. 

Tlie distribution chart (Ohart IV) shows the four species 
occupying stations on a slightly curved hue which extends from 
north to south through the western part of the country. 
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Key to tlie species of the genus Eiamiella. 


1. A single nephridiuin on each side m each segment 
More than one micronephridium on each side ot 
each segment 

5 Penial setSB with expanded end , distal portion 
(except tip) with teeth 

Penial setae with bluntly pointed tip , no teeth, 

3 Penial aetas with rings of small teeth 
Penial setae smooth ... 


! 2 . 

8 

heterochmta 
JR. bishamban, 

JR pachpaJia? ensis, 
JR, pallidas. 


1. Eamiella bishambari (Steph,) 

1914. OctocJuetns hiahambai i, Stephenson, Rec. Ind. Mua, x, 
p 847 

1921 JRanmlla bishamhariy Stephenson, P Z. S. 1921, p 109 

Length 35 mm , diameter 1 mm. Segments 85. Thm'narrow 
worms, o£ indefimte grey colour Prostomium epilobous 
Setal inten^als behind clitellum aJb=^^aa^^hc^^cd, Clitelluiu 
xiv-xvi (= 3) , body narrower here Proatatic pores apparently 
m the site of setm a of xvn and xix , seminal grooves longitudinal 
in direction ; setae h apparently absent on xvn and six, penial 
setse in site of a, 

l^’o septa wanting, 7/8-9/11 considerably thickened, 6/7 
modeiately, 5/6 and 10/11 slightly. Gizzard m vi, small and 
elongated. (Esophagna segtnentolly dilated behind vii, the 
epithelium folded, bub no calciferous glands. One nephndium 
■on each aide m each segment, not connected with the septa. 
Testes and funnels free in x and xi Seminal vesicles three pairs, 
in X, XI, and xii, meeting or almost meeting doraally above the 
alimentary canal. Prostatic ducts bent into a gentle S-sbapod 
curve Spermatheces in segments vm and ix, opening in 7/8 and 
8/9 , ampulla ovoid, duct longer than ampulla, bent, and stoutish ; 
diverticulum of some size, approximately spherical, given off from 
base of ampulla. Pemal setae at prostatic pores m bundles of two 
or more , each curved to nearly a quarter of a circle , extremely 
simple, tip bluntly pointed, length 0 4mm., thickness 10 /x,. 

Bemarks, The nephridia are of large size, but they are not 
attached to the septa, and therefore do not correspond to the 
megg-nephridia of more primitive forms ; if they did, the species 
would belong to the AcanthodrilmsB (genua AGantUodnlus), The 
organs must be secondarily enlarged inioronephridia, other 
microiiephridia in the segment having disappeared. This lends 
some weight to the supposition that the larger nephridia some- 
times met with in other genera (e. g , Megascolece) are sepondarily 
enlarged micronephndin, and not a remnant of a former mega- 
jiephiic condition. 

BistTibution, Saharanpur, UpP. 
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2 Eamiella lieterochseta Mtc7i. 

1021. Ramella lieterocluBta^ Micliaelson, Mt Mus Hamburg, 
xxxviii, p. 51, text-figs 2 c, 5. 

Length ca. 80 mm., diameter Segments ca. 160. 

•Colour an even light grey, unpiginented. Prostomiuiii pi’olobous 
to slightly proepilobous , a loiigitudmul raiddorsal furrow divides 
segment i. Dorsal pores not plainly recogiU/sable. Setm paired, 
the ventral fairly closely, the dorsal widely; in the middle ot‘ the 
hodiy aa* ah \hc cd dd=i4: 1:6'2:G; towards hinder end dd is 
Jess, may be equal to or even less than ed, and then aa ah he 
•cd • dd=-f> 3 9 : 4-5 5-4 ; dorsal setm enlarged in hinder part of 
body. Chtellum saddle-shaped, 4xiii-xvi (=3;J) Pioatatic 
pores two pairs, on xvii and xix, on fairly large papillte, in line 
with setoB 5 ; the papillm of the same side connected by a wall, 
uloiig which runs the almost straight seminal groove Male pores 
not visible (except m sections), on xviii, in the grooves Pemale 
pores in front of and interual to setae a of xiv, m a transversely 
•oval whitish field Spermathecal pores not usually apparent, two 
pairs, in 7/8 and 8/9, rather below the hue c. A pair of large 
transversely oval eye-liKe papillae in 11/12 outside the line h 

Septum 6/7 veiy slightly, the subsequent ones as far as 11/12 
more ationgly thickened, 8/9, 9/10, and 10/11 most so, but still only 
moderately. Gfizzard m v Typhlosole pieseut Last heart jii 
XU, Nepliridia one pair per segment, unconnected \Mth septum, 
and apparently without funnel (= a large niicroDephridium). 
Testes and funnels free, in x and xi Seminal vesicles m 
IX and XU, lobed Prostates confined to xvii and xix, with 
irregularly twisted glandular portion, and short thin duct. 
•SperihathecaB m viii and ix, ampiilla elongated, sac-li Ice, broader at 
the base; duct cyhndncal, half as long and a quarter as thick 
as the ampulla, sharply set off, diverticulum single, small, 
pear-sliaped, scarcely longer than duct, wliicli it enters at enfcal 
end of latter. Penial setm thin, 0 6 miii, long, 10 thick 
proximally, 5 tliick diatally, bowed , lip expanded in a plan© at 
right angles to that of curvature of seta, forming a ti'iangle witli 
base terminal and slightly excavated, and angles rounded , distal 
portion of seta with the exception of flattened tip presents a 
number of small triangular ieetli, Copulatory setm in sperma- 
thecal region perhaps present, 

liemarJuS The species is distinguished from the others of the 
genus by the form of the penial aet£D and of the spermathecal 
diverticulum, and probably by the enlargement of the dorsal seta 
of the hind part of the body. It agrees with R hishamhari in 
having only one pair of large micro nephridia per segment. 

Rx^trihution. Somavarpatna, Coorg. 
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3. Eamiella padipahareusis (StepJi.), 

1920. Ocfcc/iatns pachpahafe7Vi%8f St&ph.QTisQn, "Mem Ind Mua.vii, 

p 2 S 9 , pi. \i, tigs 46, 47 

1921. W 18 W, Stephenson, P Z S 1921, p 109 

Lengtli 28 jnm. ; diameter 1 mm. Segments 95 TJnpigniented 
Prostomium broad, slightly epilobona, tongue not cut oil: behnul. 
Dorsal pores from 7/8, Setal relations in general ah^iaa^f-Im 
= icdy dd slightly leas tbiQ half circumference Clitellum xm- 
|xvii (=4|), saddle-shaped except on xiii, or xiii and xiv, 
where it is complete Prostatic pores between a and h , e-emiiial 
grooves stiaight, longitudinally bet\\eeii the pores. Peinale pores 
apparently paiied, on the antenor part of xiv. Spermatliecal 
pores in 7/8 and 8/9 (?). 

Septum 5/6 somewhat thickened, 6/7 considerably, 7/8-9/] Q 
much thickened, 10/11-13/14 somewhat so. Gizzard m vi, barrel- 
shaped, of fair size, but soft and so m some degree vestigial. 



Pig. 203 Jiaviiollapdchpaharensia 

(Steph ) , tip of poiiial seta , 
X oa 300, 

Intestine begins in xiv Last heart m xii Micron ephridia as 
flattened coils , bebiod genital region three on each side per 
segment, in front even iewer, perhaps only one on each side 
in some segments? Testes and funnels free m x and xi 
Seminal Tesicles as ronnded masses which may meet dorsal] v in’ 
xii only. Prostates of fair length, extending beyond their own 
segments, bent several times ; duct much thinner, aJmost straight 
shining Ovisacs present in xiv. Spermatbecal ampulla verv 
irregular ^d deeply lobed ; duct as long as ampulla, nai-row, firm 
shinmg ; diverticulum apparently as a saccule attached to entai 
end ot duct, much resembling one of the lobes of the ampulla 
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(text-fig. 202) Penial setffi (text-fig 20S) bent into of a circle ; 
length across the bend 0 7 min., thickness at. middle 12 ju, at 
proximal end 20 shaft tapers gently, distal end slightly 
recurved, tip somewhat wavy, point faiily sharp , ornamentatiou 
a nuinbei of ii regular rings ot small teeth 

B^strihution Pachpabar, 40 m. S of Kotah, Eajputana 
4. Ramiella pallida {Stq'ili ) 

1920. Steplieusou, IMem Ind Mus vii, p. 236, 

pi XI, ligs 41, 42, 

1921 JRamiella pallida, Stephenson, P Z. S. 1921, p 109. 

Length 40-44 mm , diameter 2 5 mm. Seu:inents 166 , vi-ix 
indiatiiictlv triaunulate. Unpigineiited. Proatoinium prolobous 
or slightly epilobous Doisal pores from 10/11. lu front of 
spermatliecre ah:=^~^aa^hhc^‘^cd , behind genital segments ah 
, at iniddle ot body a6=^rta=nenr]y ; 


Pig 204 — "Rimxdla pallida (Stephp) , 
Bporniatheoa 


c?^Z=half of circumference or rather less at middle of body, but 
only ^ at hinder end. Olitelluiii saddle-shaped, xiii-xvn ’(= 5). 
Male field a thickening on ventral surface of xvii-xix, which may 
extend onto xvi and xx, and which laterally reaches beyond the 
hue of h, or in some cases to o, Prosljitic pores m h , seminal 
grooves just outside this line, struiglit for the most part, curving 
inwards at their extremities. Pemale pores paired, on minute 
])apill 80 a little internal to and in front of the site of setcs a, 
Spei’inatheoal pores at site of setfe a on viii aaid ix. 

Septum 4/6 thin, 6/6 and 6/7 very slightly strengthened, 
W8-11/12 all somewhat thickened, 12/13 very slightly so. 
Gizzard barrel-shaped, in vi ; ceaophagus strengthened in v also 
by shining longitudinal muscular strands Intestine begins in 
xvi. Last heart m xii. Mioronephndia in postclitellar segments 
of moderately large size, about seven on each side in a transverse 

2jd 



Fig. 205 — Jiamiella paXlula (Stoph.) ; 
tip of peinal eeba , X 600. 
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row, increasing in size from the ventnilmost to the fifth, the two 
most dorsal smaller again, this difference iii size disappears 
towards tlie hinder end; in xi and xii masses of iiephrulial 
tubules aggi’egated to form compact oval bodies, a pair in each 
segment. Testes and funnels free m x and xi {Seiiniial vesicles 
in IX and xu, those in ix with almost smooth borders, those in xii 
racemose. Prostates with glandular part as a senes of apposed 
loops ; duct very narrow at its beginning, then wider, oi some 
length, first forming a bend, then straight, stout and shining. 
Ovisacs in xiv. Spermatliecal ampulla elongated, narrower 
towards its blmd end and swollen near its base ; duct short, 
dilated , diverticulum single, stalked, rounded, attached to side • 
of dnot, not chambered (text-fig. 204). Penial setiB (text-fig. 
205) 0'79 mm long, 7-8 /a thick ; shaft slightly bowed, tiipenng 
gr^ually ; point fairly sharp, distal end of seta has n. wavy 
outline, no ornamentation. ^ 

BemarJcs There appears to be the begiimiiig of a double 
gizzard, such as is found in the genus Eadicliogaster 

Jhstnhution. Panchgani and Mahableshwar, in the W. Q-hats. 


4. Genus EUDICHOdASTER Mic7i. 

1896. Benhamia (part ), Beddard, P Z S. ] 896, p. 209. 

1898 Dicliogastcr (part ), Fedaib, P Z S 1898, p. 419 

1900 Ti igaster (part), Michaelsen, Tier, x, p. 380 

1902. Michaelsen, Mt Mus Hamburg, xix, p 13. 

1910 Eudichogaster, Michaelsen, Abh Ver. Hamburg, xix, p. 92. 

1921 Eudichogaater, Stephenson, P Z. S 1921, p. 108. 

1921 Eudxcliogastery Michaelsen, Ml Mus. Hamburg, xxxviii, 
p. 37. 

Setal arrangement lumbricine. Two oesophageal gizzards in 
two simple segments. CaJoiferous glands m the region ot 
segments x-xiii, occupying 4, 3, or 2 segments, either as simple 
dilatations of the oesophagus or as paired sacs. Excretory system 
purely micronephndial. Sexual apparatus from purely acantho- 
drilme to incompletely microscolecine (prostatifi pores two ])nirs 
oil xvii and xix, or one pair on xvn or xviii ; s per math ecal pores 
two pairs on viu and ix, or one pair on viii or in 7/8). 

Ikatrihution. The genus is confined to India. It is one of tho 
•dominant genera in West and Central India; its range is from 
a section ot the West coast (from Bombay to Baroda) and the 
Western Ghats m tins neighbourhood, across Central India to the 
region of the Ganges delta in Bengal ; one species comes from 
Dehra Dun, but this is an isolated station. The West and Central 
regions are the areas where the genua occurs thickly. 

The worms which come under the above description were 
separated as a distinct genus by Michaelsen in 1902 ; the 
previously known species bad been originally described as 
Jkckogaster (or the synonym Benhamia), and had been included 
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by him under Tt Kfcister in the Tierreicli volume The separation 
ot these genera was now made on the basis of the calcifeious 
glands ; igaste^' has none, Eudicliogaster has them in segments 
xi and xn (with, it may be, x and xiii in addition), and Diclio- 
gaster has tliem m xiv, xv, and xn, or xv, xn, and xvii. 

EuditliOfjastfr is to be looked on as descended from Rarmella 
(nob f 10111 1'rinastev^ in spite of the small difference between them) , 
see the discussion in Stephenson, 1921 sup , in this Michaelaen 
agrees (1921 ). The evolution has consisted in the dupb ca- 

tion of the gizzard, and the development of calcifeious glands in 
a more antenor situahoii than that in which they are found 
an the geuua Octoclicetus 


Key to the speoies of the genus Eudichogaster. 


I One pair of prostates and spermathecro, . 

Two pairs ot prostates and sperm atbede . 

2. Sperniathecol diverticulum cauhllowei-hke, 

consisting of a group, or two groups, of 

seminal chambers . 

Speiinathecal diveiticulum single and simple . 
No sperinathecal diveiticulum . 

3. Ptiuial SB tu) absent , calcifeious glands m xi, xii, 

and xiii . ... 

Penial selto pieseiit, cnJoiferoua glands in x, xi, 
and xiL 

4. Oonjoined testis sac and seminal vesicle in x , 

penial aetie wavy, pointed, no ornamentation 
Seminal vesicles in ix , peuiol setro straight, tip 
flattened . . . . .... 

Seminal vesicles in ix and xii (or ix, x, and xu). 

Semiual vesicles in xi and xii 

Seminal vesicles in xn only ... . .... 

'6. Pemiil aetro at prostatic pores 

No penial setie at prostatic pores , copulntory 
setra in spermathecal region . .... 

7. Copulntory petre without oinamentation, simple 
(Copulntory seta) with large acar-like depressions 

8. Gonitid papillie on xvi and xx . . . . ^ 

No geiiilnl pa])illra on xvi and xx , ill-marked 

cTHScontio swellings, paired, concave medial- 
waids, oil xvn-xix 

9. Poninl set^i) present, capillaiy iii form 

No peuinl seta) 

10 Median papillm on 9/10 and 30/11 , lateral aetio 

nut paired , ab loss than half ed 

No median papilho on 9/10 and 10/1 1 ; lateral 
sutm paired ; ah gi’ontoi* than half cd 

II Small paired pnpillro in line with prostatic 

pores, posteriorly on xvii and anteriorly on 



No papillflQ ns iotpometms 


2 

6 


J?. haiodensis. 
barhudensis. 

3 

E 

4 

E cliittagmyenm 

E pimllus 
0 

E hengdleima. 

9. 

E.falcifei. 

7 

E mxdlanu 

8 

E. aslitooi thu 


E. prashadi. 

E, tno?iochcstx4B, 
10 . 

E. 79ldlCU8, 

11 


E poonenais, 
8 . 


The five species harodensis^ cMitagongenHs, harhudensis, 

<ind pitsdlus show the mioroscoleciiie reduction of the posterior 

2d2 
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male organs, and an accompanying reduction of the sperinatliecro 
to one pair. In haiodmsw there is apparently no sign of a 
reduction in the anterior male organs ; in clnitagongensis thebe 
too have been reduced, and the speuea is proaiidric ; in 
nothing IS said as to the testes and funnels, but tlm semiiml 
vesicles, and therefore quite piobably tlie testes and tunnels also, 
are reduced to one pair; in jgusilhis there are two pairs of testes 
and tunnels, but the seniinaL vesicles appeal to li.ive undergone 
reduction (onlv a single one, in ix, was found ni the unique 
specimen); m baikiideims no seminal vesicles were found, and a 
proandnc reduction maybe taking place. Though acLOidmg to 
their structure these five species would seem to bo closely related, 
this is not necessarily so. Tlie nncroacolecine reduction is a 
change which has taken place frequently and iiidependently — it 
occurs m nearly all the subfamilies of Megaacolecuhc, and the 
species of the present genii? which show it are widely distributed ; 
indeed, three of them repiesent the extreme limits ot the genus on 
the West, East, and North respectively (Earoda, Clnttagong, 
Eehra Dun) It is not unlikely, therefore, th.it these species have 
originated independently in vaiious parts of tlie area covered by 
the genus. 

U, ashiuorthi and pmJiach are closely related, and with these 
are perhaps to be associated indicus md ^oonmsis. 

E hctrodenm would appear to be distinctly anomalous m having 
the conjoined pores ot the male deferent ducts and prostates on 
xvin instead of on xvii, the prostatic poies have been atti acted 
backwards instead of, as usual, the pores of tho male ducts 
forwards. 

The nephridia show a number of interesting conditions in tlie 
species m which they have been cai-efully examined. Towards 
the hinder end of the body in E aslmorthi the innermost of the 
transverse senes of mioronephndia enlarges so as to resemble a 
ineganephridium ; the number ot micronephridia in each segment 
seems to be small — in var ldnnccir% it is about six on earli side. 
In jpraslicidi much the same occurs , there are about five organs on 
each Bide, regularly arranged in longitudinal lines, till tow'iirds the- 
hinder end, where the innermost enlarges and tho others become 
smaller, less regular, and more numerous. In havodcnsitt the 
three dorsally situated on each side are hu-ger than the ri‘st, while 
at the hinder end the innermost (most ventral) also oiilaiges In 
hengdlmsis there are two pairs of laa'ge nephridia per segment, m 
addition to a number of small micronephridia , towards lli© Inndor 
end the inner of the two larger nephndia becomes more conspicuous 
than the other. In chiitagongmsis there are three or four 
neplindia per segment on each side, arranged m longitudinal rows, 
the outer the longest; near the hinder end tlie ventralmost 
increases m size and becomes more conspicuous Much the same 
IS the cose in barhxdmm. In tnchoehcBius then* are four longi- 
tudinal rows on each side, but here the iunerniost series is the 
smallest. In jiarm, though the nephridia are “ diffuse," they are 
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of considerable sijse In mvUani there are 7-9 on each side of a 
segment, with no very great differences m size. 

Thus the number of inicronephridui per segment is often small, 
as in Ramiella 


1 Eudicliogaster ashwortlii Mich. 

1902. JEiidicJiogn&te) aahioo) thi^ Mioliaelsen, Mt. Miis. Ilamburg, 
XIX, p 14 

1910 Riulichofjwitei ashwovtliij Michaelsen, Abh. Ver. Hamburg, 
MX, p 92 

1910 JEuihchoga^te} tiBhiDor'thi, Stephenson, Mem. Ind Mua. vu, 
p 240, pi XI, figs. 60, 61. 


Length 45-190 mm.; maximum diameter 7 mm Segments 
ca. 200. Unpigniented, a dirty yellowish grey. Proatomium 
prolobous. Anterior segments from iv or v divided, the anterior 
aunulus, w Inch bears the set®, being longer than, the posterior ; 



a. 



Fig. 2(^^~-Eitdxchoga^icT a^hworthi Mich., tips of oopulatory sefcro fiom 
,noighbourhood of prostatio apertures; a, horn Wahi, h, from Poona, 
from Saiigor , d, from Jubbulpore 


from about vii onwards further secondary annulations also ; in 
the middle and hinder ports of the body tlie^ segments more or 
leax plainly tnanniolate. IJ'irst dorsal pore in 11/12 or 12/13, 
Set© rather small, all ventral; «&i=|«ff=ji6c=ca. \ccli dd=fs °| 
cireuinfereuce. Oliteilum ring-shaped, but ventrally less developed 
than dorsally, ixin-xvi (= 3^). The rectangulai male field 
comprises xvn-xix, extends outwards beyond the line of 6, and 
IS somewhat raised. Prostatio pores oii xvii and xix, on small 
papill© in b ; the pores connected by E-shaped seminal grooves, 
with a double convexity outwards. Large roundish raised papillra 
on xvi and xx, outside 6, not absolutely constant ; sometimes less 
obvious flatter papill© on xvii and xix immediately medial to 



403 


MEGfASOOI/EOTDJiB. 


the porophores, or these may be single and median , on xiii-xvi 
the ventral setsB placed on narrow trausveise setal papilla) Area 
of female pore or pores fairly large, median, transversely oval, 
situated anteriorly on xiv, Spermathecal pores two pairs, on 
papillae in ah on the antenor annulus of viii and ix. Sometimes a 
pair of papillae outside h posteriorly on viii, and another pair 
similarly on ix ; sometimes a midventrnl papilla posteriorly on viu 
and a median papilla on x. 

Septa 5/6-7/8 very strong, 8/9-10/11 successively less strong. 
Two almost spher^al gizzaids in v and vi. Two pairs of retort- 
shaped colciferous glands, in xi and xii. Intestine begins in xiv 
^aat heart in xii. A pair of larger nephridia in addition to the 
micronephridia, near the nerve cord m each segment of tlie hinder 
part. Two pairs of funnels, the anterior rather smaller, lu \ and xi. 
Two pairs ot semmal vesicles, m xi and xii, the anterior rather 
smaller; or three pairs, in ix, x and xii, or one pair, m xn. 



Fig. 207 — ^EicdioJiOffastcr asliwo) th Mich , tip of copulatovy Bota 
from spormathocal logion. 


Prostates with very long thin convoluted glandular portion ; duct 
thinner, fairly short, bent. Spermathecal ampulla long, sac-liko, 
flattened, irregularly ringed ; duct narrow and very short ; diver- 
ticulum enters ental end of duct, and consists of a number of 
chambers, being almost grape-hlie, with a short duct ; diverticulum 
hound down to eobal part of ampulla and to duct {ef, text-fig. 209). 
Some setae m neighbourhood of male field (but not at prostiitio 
pores) may be shghtly modified by fine sculpturings (text-fig. 203). 
Copulatory aetsB (text-fig. 207) 0'4-0'5 mm. long, straight, some- 
what thinner distally, pointed, with large transverse scars which 
have a rather projecting proximal border. 

Distribution. Nagpur, Snugor, Bina, Teor near Jubbulpore, 
Centra Provinces ; Choral near Indore, Ceutral India ; Partabgarh, 
S. Eajputana. 
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a. var, Mimeari 

1920 Hudichogaster Unnearif Stepheiiaou, Mem. Ind Mus. vn, 
p 265, pi. XI, figs 68, 69 

Segments 120 Length 80 mm. Colour buff , no difference 
between dorsal and vential aurl-acea. First segment small, divided 



Fig 208 — Eudichogastcr ashworthi Mich vai. ktmvarii clifcolluna and miilo 
goiiital region , semmal grooves not aeon , tho grooves shown are 
irregular fissures m tho floor of the H-slmpod depression 


by a median groove on dorsal surface. The interval a5=|cfZ. 
Ciitellum w'ell marked, xiii-xvi (=4); deficient ventrally in a 



Fig. 209. — E^dichogaBtsr aahvioriht Mich, var kmiean ; sporraatheoa. 


V-shaped interval on xiii. Male field (text-fig. 208) rectangular, on 
xvu-xix ; margins much thickened , from ^ the anterior and pos- 
terior margins backward and forw’avd projections respectively, so- 
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that there is a central H-shaped depression , -floor of depression 
deeply fissured Prostatic pores in rlie four angles of the H, in & 
or ab ; semiual grooves as in type torm. In addition to the paired 
papillaa on xvi and xx there may be median papillro m these 
segments. la the apei mathecal region the paired papillm on viii 
and IX (not those on whicli the spermatliecal pores aie situated) 
are Further forward, and touch the spermatliecal papillae on the 
outer side of the latter, including the lateral setro 

Septum 4/5 thin, 5/6-11/12 moderately strengthened. Micro- 
nephndia behind s arranged in transverse rows, about six on 
each side of each segment; towards the hinder end the inueimost 
on each side becomes much thickened and more opaque, and hence 
much more conspicuous than the rest. Gopuhitory setoo 0 73- 
0 87 mm. long, 25 jx thick ; the scars apparently more semicircular 
aud fewer than in the type form , the set® are exactly like those 
of -S prasliadt. 

J}hstTihution, Kasik (ca. 80 m. JyT.E. of Bombay). 


2 Eudichogaster barkudensis StepK 

1921 JEkidxchogastcv havhudenm^ Stephenson, Eec. Ind. Mus. xxii, 
p. 766, pi xxviii, figs 12, IS 

Length 57 mm. ; maximum diameter l'76min. Segments 130. 
TJnpigmented. Prostonimm proepiloboiis. Dorsal pores from 
11/12 SetsB paired, m middle of body or nearly 



Fig 21(5 — Eiidiclioga&ter harhid&iim Slepli, , sponnafcheca. 

fio=|6c=|cc?, further back he and cd may be almost equal; 
hehmd chtellum f aa c= , dd!=half of ciroiunference (or 

in anterior part of body) Chtellum xiii-|xvil (= 4jJ). Pro- 
static pores one pair, on xvii, on round papilleo between a and 6 ; 
the pores sht-hke, oblique, diverging behind. Pemale pores minute, 
in a circular white patch antonorlv on xiv. Spermathecol aper- 
tures one pair, as very minute white points on viii, just in front 
of Betas ct. 

Septum 4/5 thin, 5/6 extremely so, 6/7 and 7/8 also very thin, 
8/9 thin, 9/10 and 10/11 slightly strengthened , 11/12-13/14 thin 
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■but slightly thicker tlian those which follow. Gizzards in v and 
VI. Oolcilerous glands in x, xi, and xii, diimmahiug ni size back- 
wards. Last heart m xii. Nephridm of moderate size, beliind 
clitellar region forming a transverse row of four on each side, 
those towards the ventral end ot the row smidlei and closer 
together, towards tlie hinder end of the body the iiineiinoat of 
each row enlarges, and there are here three on each side — a long 
thin loop between cl and tlie iniddorsal line, a smaller organ in o, 
and the largest and thickest extending fiom a outwards to between 
^ and c Testes and fimuels free in x and xi (testes not actually 
identified iii x, but funnels in x larger than those in xi) No 
seminal vesicles. Prostates one pair, in x vii, transversely disposed , 
duct thin, transverse, equal in length to the glandular poibion. 
Spermathecjo (text-fig. 210) oue pair, each a nairow elongated 
‘Cylindrical tube, with small sae-hke diveiticuhim towards ectal end. 
Penial setoe (text-fig 211) 0-53 mm. long, very slender, bowed 



Fig. 211. — itirAWflwaw Stcph , penial sotrc, a, general form, 

X 125 , chatal end more highly magnified, X 500. 

towards disial end , shaft soniev'hat sinuous in outline in distal 
]iart ; tip ends in a small flattened expansion of rounded outline. 
No copulatory setes. 

Distrihution, Barkuda Island, Cbilka Lake, E. coast. 


3, Eudiohogaater harodensis 

1914. EudioliogaBtev hmodcmis^ Stephenson, Hec. lud, Mua, x, 
p. 358, pi. xxxvi, figs 18, 14. 

Lengtli 74-100 mm,; diameter 3^-4 mm. Segments 163-167. 
’Colour pule yellowish brown, uniform all over, except olitellum 
which is diirker. Prostomiiim prolobous, segment i partly divided 
by a middorsal groove. Segment iv bianuulate, v tnaniiulate, 
vi-xi 4:-animlate, xii triaunulate with other secondary rings in 
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addition, “behind clitellum triaunulate. Dorsal pores from 12/13^ 
Set 60 closely paired, a5=^-iaff=|^'c=ccZ, dcl=. ‘}^ ot* circumference. 
Clitellum jciu-^xviii (=5j), or slightly shorter at each enil 
Male genital field with four flat pads ; one on 17/18, transversely 
elongated, from between a and h to the corresponding point on 
the other side, another similarly placed on 18/19; the two 
remaming form a pair on xviii, small, including sefcue ab and 
extending somewhat beyond them inwards and outwaids , thus- 
the ventral part ot xvin is enclosed by four cushions. Piostatic 
]]ores not visible externally , from internal dissection duct ends 
<Jn xviii, m a6, nearly m h , setse of xvii and xix present , setm a 
of xviii absent. Pemale pore nndventral, indicated by a small 
whitish area in front of setal zone of xiv. An imteiioi genital 
area with a transversely elongated pad (often not well marked) iix 
7/8 extending outwards beyond 6, including the liinder annulus 
of vn and the anterior one of viii ; spermathecal pores probably 
represented by a pair of minute dots on the pad, in hue with h ; 
small dEirkish spots in a transverse line on the middle part oi the 
pads (as also on the anterior of the four pads in the male area). 

Septa 6/6 (the flrat) to 10/11 moderately to considerably thick- 
ened. Q-izzards in v and vi, large, subglobular Calciferous 
glands two pans, in xi and xii, subglobulai and set ofl* from the 
gut. Intestine begins m xv. Last hearts in xiu Micronepbricba 
m regular transverse lines m all postclitellar segments, the three 
dorsal larger than the rest on each side , at hinder end the 
ventral moat has become much liirger and is equal in size to any of 
the series. Testes and funnels free in x and xi Wennnal vesicles- 
large and lobed in ix and xn ; sometimes rudimentaiy vesicles in 
X also. Prostates a single pair m xviii-xix, much coiled ; duct 
gently looped once or twice, ending m xviii , the two vasa 
defereutia of each side pierce the body- wall still uu united, close 
to aud on the anterior aide of the ending of the prostatic duct. 
Spermathecal one pair, the ampulla aomev^hat conical with the base 
towards the surface, duct narrow and shining, m a gentle 
S-shaped curve, two-thirds as long as ampulla; divertioulmn 
cauliflower-like, bound down to duct and base of ampulla, or the 
seminal chambers may be in tw o gi'oups instead of one. No pemal 
or copulatory set©. 

Dist^nhuhon, Baroda. 

4. Eudiohogaster hengalensis MioL 

1910. Emlicliogastev hengalenm^ Michaelseu, Abh Ver. Hamburg. 
xi\, p. 96, pi figs. 27, 28 

1916. Eudichogmte} bengaleims^ Stephenson, Kec. Ind. Mus. xii, 
p. 844. 

1020 Eudickogaster ImgalonBiSf Stephenson, Mem. Ind. Mus. vb, 
p. 248 

Length 40-64 mm.; diameter 2-2J mm. Segments 94-124. 
Colour light grey, unpigmented. Prostomium tanylobous, borders 
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of tongue parallel ; or proepilobous, with a pair of shallow grooves 
dorsally on i w^luch do not reach 1/2. Piist dorsal poie in 10/11 
or 11/12 Set® fairly widely jiaired, especially the lateial ; 
act aliiho cd=15 0 12.8; ^£2=^ ot circumtereiice lu unddle 
and hinder parts of bod)^ =g of oiicumleieiice in anterioi pait 
Olitellum riug-sliaped, xiv-;^xvii (= 3^) ; ventrally does not 
include any of xvii. Prostatic poies on xvii and xix, immediately 
iiiternnl to b , seminal grooves stiaiglit, except that they are bent 
inwards at both ends. Sperinatliecal pores at the site of the- 
(missing) setce a of viii and ix, surrounded by small soinewliat 
darker areas. Occasionally three pairs of papillce, oval, lu hue 
with ah, on viii, ix, and x 

Septum 5/6 thin, 6/7-11/12 strengthened, especially 7/8-10/11. 
Gizzards large, in v and vi Calcifeious glands in x-xiu, as 
bulgiiigs of cBsophagus with low transverse lamelloo on the ventral 
wall. Last heart m xii Micronephridia more numerous towai ds 
hinder end, m addition, twm pairs of larger nephndia per segment 
from genital region onwards, towards tlie hinder end the inner 
of the tw 0 becomes more conspicuous. Two pairs of testes and 
funnels, m x and xi. Two pairs of grape-hke seminal vesicles 
in XI and xii. Prostates w'lth thick and long glandular part 
pressed together and flattened, duct thmnei, shorter though 
still relatively Jong, with a few small undulations Sperma- 
thecal ampulla almost spliencal; duct as long as ampulla, 
scarcely half as thick at its ental end, thinner ectally , diver- 
ticulum at ental end of duct, knob-hke, without stalk, enclosing a 
few irregulai' seminal chambers ; or tliero may be tw^o diverticula, 
each perhaps the equivalent of one of the seminal chambers 
Penial set© 0 7-1 3 mm. long, gently curved (more strongly at the 
distal end) ; tip claw-shaped or eiin])le and blunt , proximal to tip 
shaft clothed with numerous fine spines which may or may not 
be longer nearer tlie tip. 

MemarLs. The specimens tliat I examined seem to differ from 
Michaelsen’s originals in Ihe spermathecm and penial setre, 
possibly also in the nephndia, though Michaelsen’s specimens 
wore badly preserved and hence the nephndial characters scarcely 
deternunable. 

Distribution, Rajmahnl, and Tribeni near Calcutta, in Bengal ; 
near Cuttack, in Orissa , Marble Rocks near Jubbulpore, iii the 
Central Provmces. 

5. Eudichogaster cMttagongensis Bteidi. 

1917. Eudiohogastp^' chittagoiujenm, Stephenson, Rec. Ind. Mue. 
xiii, p 411, pi. xvm, figs. 31-33. 

Length 30 mm, ; moxiuuim diameter 2 mm. Segments ca 121. 
Colour an indefinite grey, Prostomium triangular, epilobous J. 
Dorsal pores from behind clitellum, Ah^^aa=^ d being 

below the lateral Ime ; towards hinder end setro less closely paired^ 
rt6==jJa£i=j|&c=^c£Z, d being about the lateral line. Chtellum 
iJxiii-jJxvii (= 4); smooth, constricted. Posterior part of xvii, 
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behind clitelluin, ib depressed, prostatic pores on xvii as short 
oblique slits between a and i. Pemale pores on xiv, jiist in front 
of setfB a on each side. Spermathecal pores on viii at site of 
vential setae (?) 

Septa thin, 8/9-12/13 slightly strengthened. Gi/zards 

large, in v and vi Oaloifeious glands torm small white sx^'ollings 
m X, XI, and xu Last heart in xii Mieronephridia as looped 
tubes, behind prostatic region m three or four longitudinal rows, 
the dorsal loop the most elongated ; behind middle of body three 
rows, near hinder end the ventralmost increases m size and 
becomes more conspicuous. A pan of conjoined testis sacs and 
seminal lesicles in x, large, opaque and white, attached to lU/11, 
meeting above alimentaiy canal. Prostates a single pair, very 



p]g 21:2 — EudwlwgcusteT chtfagongeiim 
Steph , two sperm atlieccQ , a, aa 
seen in disseotiOTi , aBeconcl, 
seen ty tiaiiapaTenoy unclei the 
low power. 



Pig 213 — Budiohogastcr chttago'iujenm 
Btoph. , outline of penial sotn3. 


small, in xvii, placed transversely ; duct thin, about as long 
glandular portion, Eelatively large oYisaoa in xiv. Spermath^ecm 
(text-fig 212) one pair, each a twisted tube without distinction of 
ampulla and duct. Penial setee (text-fig, 213) 0-58 inm. long, oa. 
3*5 /A thick; rather whip-hke, slendei and rather wavy,. without 
oraameiitatiou 

DisiTxhiitim. Hongamati, Chittagong Hill Tracis, Bengal. 


6* Eudichogaster folcifer Ste-pK 

1920 Eudichogaitei' falcifm. Stephenson, Mem. lud. Mus. vii, 
p. 262, pi. XI, fig. 66. 

Length 40 mm. ; diameter 2 min. Segments 128. Colour a 
nondescript ^ ellowish grey, no drEerence between the dorsal and 
ventral surfaces. Prostomiuin proepilobous. Dorsal jiorea froui 
12/13, In middle of body ah rather greater than J 6c, rather less 
than and nearly equal to ccZ; behind genital region ah is 
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about equal to ^aa and ^5c, m front of genital region ah^^^aa 
=-g-6c = ^cc?, f?£Z = ca. of circumference. Clitellutn indistiii- 
guiahable. A slight wliitening and thickening of ventral amface 
of xvii-xix, better marked laterally where there aie definite ridges^ 
these turn in at their ends so as to enclose the centre of the area 
Jis within brackets. Prostatic poies apparenlly m the position 
of selflD a of xvii and xix, seminal grooves crescentic, convex out- 
wards. Female pores ? Spermathecal pores ? 

Septa 6/7 and 7/S thin, 8/9-10/11 slightly thickened Large 
gizzards in vi and vn CaluferoLis glands tliree pairs, in x, xi, 
aud xii, louiidly ovoid Intestine begins in xv. Last heart in xii. 



iFig. 214 . — Budiohoqanfrr faloifer Siepb. , distal oud of 
penml sstiv ; X oa 700 

Funnels free in x and xi. Seminal vesicles m ix and xii, some- 
what lobulated and rather granular-looking. Prostates ? Sperma- 
thecec two pairs, the ampulla a small ovoid sac narrowing to become 
the duct, which is half as long and half as wide as the ampulla , 
diverticulum simple, finger-shaped, half as long as ampulla, arising 
from junction of ampulla and duct. Penial setfs 0*3 min long, 
8-9 jjL thick ; distal portion gently curved in a sickle-shape, tip 
slightly bent in the opposite direction and bluntly pointed ; towards 
the tip a miinber of indentations in the margin, which, however, do 
not form spines standing off from the shaft. 

Distribution, Jubbulpore and Saugor, Central Provinces. 
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7. Eudichogaster indicus {Bedd,). 

18913 Benkamia xndica^ Beddard, P. Z. S. 1896, p 209, text-fig 3 

1900 T) ifjasier indica, Micliaelsen, Tier x, p 333 

Length 76--100 mm , diameter ca 4 niin Pioatommm large, 
^no dorsal process Dorsal poiea present. Setro ah closelv paired , 
cd=2^ab, nob paired, all setoB ventral, setsa shed iii xvii, xvin, 
and XIX at maturity. Olitellum xiii-xvi (=4). Q-emtal pnpillio 
pi*esBUt in speimathecal region , a pair of large ])apillm on ix, 
winch include the setse (apparently both dorsal and ventral 
bundles), a single median papilla on 9/iO, and another on 10/11 , 
on each of these latter a row ot pores “ which upjiear 1 o correspond 
to glands hke the capsulogenoiis glands of Penchaitn " 

First septum is 4/6 ; 5/6-7/8 moderately thickened, also S/9- 
11/12 to some extent O-isasKirds stout, in v and vi. Cilciferous 
glands in xi and xii Intestine begins m xvi Last heart in xii 
Srephiidia of the diffuse type. Testes in xi (? iininaliiro); funnels 
in X and xi, those in x smaller Seminal vesicles a smglo pair, 
in xii. Prostates very long and coiled Sperinathocm two pairs, 
in viii and ix, diverticulum neai* the external aperture, incon- 
spicuous, apparently tntid or quadrifid No penial seice. Oopu- 
latory setoe of ix on papilliB, rather longer than the ordinary setre, 
less curved, distal extremity ornamented with elegantly disposed 
semicircular ridges 

BcmarJcs The details of the male field can only be gathered 
uncertainly from the figure. There appears to be a rectangular 
male field, whitish, covering xvii-xix, with a tranavorsoly oval 
depression across the middle, i. e , across segment xviii , tlie pro- 
static pores in a on xvii and xix, each pair coiin 0 ci.ocl across the 
middle hue by a transverse groove. 

Distnbution. Thaiia, near Bombay, 

8. Eudiohogaster mullani Stejjh, 

1922 Eudichof/aster mitUani, Stephenson, lice. Ind, Mus. xxi 
p. 438, text-fig 4 ' 

Length 134 inni. , diameter 6 mm. Segments 200. Colour an 
equable light grey Anterior end rafclier bulbous; secondary 
annulation in anterior segments from iv to clitolliim. Prosfoiniuni 
small, proloboLis; a median dorsal groove divides segment i 
throughout its length. Dorsal pores from 12/13 (perhaps a smjJl 
or rudimenfary pore in 11/12) Setm not visible in ii-iv, and 
only a few in v and vi; in middle of body ab=^(ia^^hc=:M,'^cd, 
and (ZfZ=cn. circumference; behind the genital region*a6='jcw« 
z=^hc=-^d, and dd=^ circumfereuce ; ratios in anterior seg- 
ments about the same as the last. Chtellum sfxiii-jjxvii (=« 4)? 
Segments xvji-xix depressed midventrally, with an irregular 
^raised rough patch m the middle of the depression. Prostatic 
^porcs apparently on four small papill® at the angles of the 
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"depression, in line with h, slightly in front of the aetal zone of 
xvii and behind tliat of xi\. Two unpaired inidventml small 
papilloB, posteriorly on xvii and xix JSpermathecal pores in front 
oF the setal zones of viii and ix, between h and c but nearer to h 
A tiansvoisely elongated roughened slightly elevated patch, 
including both ])au8 of setie, but on the whole rather belnnd 
“the middle of segment vin 

Septa 5/6-10/il moderately strong, 8/9 and 9/10 the thickest • 
11/12 also somewhat thickened Q-izzards in v and vi, the pos- 
terior of the two rather sinallBr. Calcifeious glands in xi and xii, 
kiduey-shnped, well set off, attaclied by one edge to the msophagus. 
Last heart in xii Micron ephridia behind genital region iii a 
transverse row in each segment, about nine on each aide, no 
marked difFerence m size, but the inner of tlie senes rather 
smaller, towards hinder end about seven on each side, the inner- 
most a little laiger than the rest. Testes and funnels free in x 
-and XI Seminal vesicles in ix, x, and xii, all small, those in 
X smallest o£ all, and may be wanting on one side. Prostates 
small, in xvii and xix, the glandular part in a few loose loops ; 
<liict thin, shining, of same diameter as glandular part. ISper- 
mathecai m viii and ix, ampulla small, ovoid; duct short, rela- 
tively wide, diverticulum small, warf-like, on side of duct. 
Oopulatory aetiB in site of vential bundles of viii, 0 7 inm or 
more in length, 16 /x thick in the middle, distal half curved 
throLigli a quarter of a circle, or bent or twisted more irregularly , 
tip ends 111 II blunt point; no onmiiientation. 

Distribution Bombay 


9, Eudiohogaster parvus (Fedarh), 

1898 Dicliofjaster imrom, Fedarh, P Z S. 1808, p 490. 

1900 Tnyaster pavda^ Michnelsou, Tier, x, p S;J4. 

Length 40 mm , diameter 2 mm. Segments 132. Dorsal 
vspores from 11/12 Ventral setco jiaired, lateral distant (ns far 
apart as 6o), he^2ah:=zcd, Ohtellum xiu-xvii (=5), saddle- 
shaped on xvii only. Prostntic pores one pair, on xvii, on ill- 
dehiied wrinkled papillai, which approach each other anteriorly ; 
pores also obliquely placed on the papillte Female pores on a 
kidney-shaped area. Spermathecal pores inconspicuous, on yni, 
just in front of and between the lines of setro a and 6. 

Qizzai’ds in v and vi, the anterior ratlier more globular, Caloi- 
feroiifl glands small, in xi, xii, and xiii, the anterior pair the largest. 
Nepbridia diffuse, but of considerable size. Seminal vesicles in 
XI, tongue-shaped Prostates one piiir, zigzag; duct about as 
thick as glandular portion Spermatiiecie one paii, in viii, tnbulai’, 
slightly bulbous at the inner end ; no diverticulum. No penial 
isetfis. 

Distribution. Debra Dun, D.P. 
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10. Eudichogaster poonensis {FedarV), 

1898 Benhamia ;>oo? 2 cwsw, Fedarb, J. Bouibiiy Soc xi, p. 434 
pi j, fig 10, pi 11 , hgs. 3, 4, 9 
1900. 7'MyrtA^er j3oo?ifi»sw, Michaekon, Tier \, p 333 

Length 134 mm ; diameter 3 mm. Segments 157 Setm closely 
paired J he ratbei less than aa, cd^J^ub, dd greater than the half 
circumference Clitellum nob well marked, appears to end at xvi 
dorsally, but continued to xx -veiitrally (Vi FrostiUic pores on 
xvii nnd xix, in ab Smnll papillm, iii line with the mnlo pores, 
at the posteiior edge of xvii and anterior edge of xix , ventral aetm 
of XX on a papilla, Spermatliecal pores two pairs, in 7/8 and 8/9. 

Gizzards m v and vi, snbglobular, the anterior larger, Oalci- 
feioua glands globular, in xi andxii Lust hearts in \u. Jiiteatine 
begins in xiv. Seminal vesicles in xii, bent unci tongue-shaped 
Pioslales with very twisted glandular part, almost forming a knot, 
pigmented ; duct long, straight, of same diameter as glandular 
part SpermathecflB two pairs, in viii and ix ; ampulla o\ al, faintly 
aunulated; duct of same length as ampulla, relatively veiy thin, 
sinuous near its ectal end, diverticulum from junction of ampuUa 
and duct, with iiunieroua projecting seminal chambers. No penial 
setaa. Copuhitory setco 3-^ times as long as ordinary seta?, slialt 
almost straight, the end notched, and with a small number oC 
relatively stout Bpiiies. 

Rmiwhs Soma details in the above are not mentioned lu the 
original text, and are taken from the figures. 

Bistnhutioa, Poona 


11 Eudichogaster prashadi Stejih, 

1920. Rudichouastev irrashadij Stephenson, Mem. Iiid Mas. vii 
p SCO, pi XI, fig, 64 ^ 

Length 35-67 mm.’; cliametei 3-4*5 mm. Sf^gments 140-168, 
Colour yellowish brown, with only a slight diiTerence between 
dorsal and ventral surfaces Prostomiuin prolohous Dorsal 
pores from 11/12 or 12/13. In general aft= JeeZ; 

in front of the male Apertures be becomes rather mnaller anil ell 
increases, cZd=ca. •§• circumference. Olitelliim iibaeiit {?). On 
xvii and xix a pair ot ill-defined jiapillffi or whitish thickenings of 
the hody-wall, transverse m direction, w'lth their centres near h • 
on xvni a similar thickening which unites the outer ends of those 
on xvii and xix, thus nialang a crescentic swelling on each side 
Mith its concavity in waids (text-fig. 216). Prostatic pores in or 
just internal to the line 5*, seminal grooves slightly bent inwards 
lit the middle of their length. Female pore or pores perhaps 
within a minute while spot anteriorly on xiv. Small transversely 
elongated white cushionB on viii and ix, in the position of the ventral 
eetal bundles ; from internal dissection the spermathecal pores 
appear to be between the sites oE setse a and h on these segments* 
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Septum 4/5 tlnn, 5/G-O/lO inoclemtely strengthened, 10/11 
slightly so, 11/12 shll Jess so. Gi/zaids in v aiul vi, large, 
rounded and firm. Calciferous glands slioitly striked, in xi and 
xii Intestine begins in xv Last heart in xii Nepliridia in 
five longitudinal rows on each sulo of the body, towards the 
hinder end the innermost on each side increases m size, wdiile the 
otheis become smaller and more numeious, losing their regularity 
of arrangement Testes and funnels fiee iii x and xi, Seminal 
vesicles in ix and xii, or perhaps soinetmies in xii only. Prostates 
two pairs of small tbm convoluted tubes, ducts of the same dia- 
inetei: as the glandular poition, a litlle more shiny in aiipearance. 
Spermathecoa two pairs, in vni and ix ; ampulla an elongated ovoid 
sac; duct as long ns aiiijiulla; diverticulum single, ovoid, ap- 
parently not chambered, attached by a short thick stalk to base of 
ampulla, boiiiul down to duct and base of ampulla by connective 



Pig iiQ-—Etidtchogc(8ter2^^f‘8hadi^\.Q^\\ , 
iiiaio genital area 



Fig 210 — lihid%okoga8te)' ;pra8ha3,C 

Stepli ; clistftl end of Oopu- 
Intoryseta, X 600 


tissue. No penial setie. Copuliitory setm (text-lig. 216) like 
those of E. ashwm'thi ; 0-47 mm. long, 16 /a thick, almost straight, 
slightly bowed towards distal end; tip pointed and rather claw- 
shnped, dmtal fifth of aliaft marked bv a number of large hollows 
scooped out of the shaft W'ltli sharply defined crescentic proximal 
border. 

llemarica. In this as well as m several other speoies the period 
of full sexual maturity must be limited to a relatively short period, 
if this is to be nieasured by the presence of the clitellum. 

This species has much in common with E indicua, 

Dhimhution, Poona and Surat m W India ; Palia, Indore, and 
Mhow in Central India, KJiandwa, Saugor, and near Jubbulpore 
in the Central Provincea. 

2id 
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12. Endioliogaster pusillus 

1920 Eudichogastev pusillua, Steplienaon, Mem. Ind. Mus vii, 
p 263, pi XI, figs 56,67. 

Length 28 mm. , maximum diameter 1 J min. Segments ca. 1] 0. 
Colour greyish. Proatomium proepilobousM Dorsal pores not 
visible m fiont of olitelluin. lii middle of body 
= |cc? or nearly , the same immediately behind the clitellum , m 
front, of the clitellum ho and cd are equal, ah—^cd, Clitellum 
swollen, well defined, including xiii-xvi ventrally, and xvii also 
laterally and dorsally (= 4 or 5). Prostatic pores a singlo pair 
on xvii, as transverse slits which take up the interval ah, Deinalo 
pores probably m a whitish area, slightly hollowed, anteriorly on 
xiv. Sperm athecal pores ^ 

Septa 7/8-13/14 slightly strengthened. Q-izziirds relatively 
very large, probably m v and vi (possiblv in vi and vii). Calci- 
ferous glands thiee pairs, in x, xi, and xii, not sharply set off; 

A 


f) 


Vi^711.—EadichogastiTfv«iam Pig iaB.~IiMichorimUe) pfuillus 

Steph ! spermatheca. . Stoph., t,p of ]^mal sota. 

those in x the largest, those in xi the Binalleat. Tntostino begins 
in XT. Last hearts in mi. Testes and funnels free (probabl^ in 
X and XI. Seminal vesicles in ix only. Prostates one pair, in 
XTu, short tubes bent once or twice ; duct opaqna white, not 
shining, almost as long as the gland, very line, but widens gradually 
towards eetal end. Ovisacs present in xiv, Spennathocas (text- 
flg. 217) a single pair, in vii, appearing to open in or near 7/8; 
each is .1 long narrow twisted tube, somewhat wider at its ectai 
end, where a short musoular duet about one-third as wide as the 
ampulla leads to the exterior ; no diverticulum ; the whole organ 
looks at first sight remarkably like a nephridium. Penial setoi 
(text-fig. 218) 0 68 mm. long, and only 4/* thick ; shaft almost 
straight, tapeiing very gently towards the tip, which is flattened 
and slightly expanded. 
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Memavls The species waa described from a single specimeu. 
There was only a single seminal vesicle, on the right aide. 
Distribution Saugor, O.P 


3 3 Endichogaster trichochastris Steph 

1930. Eudichofjaster tnchochcBtua^ Sleplieiison, Mom Ind Mus. vii, 
p 249, pi. XI, tigs 62, 63 

Length 32-45 mm , diameter l“76-2*26 mm. Segments 103- 
128 Colour a 3ellowisli grey, with no difference between dorsal 
-and ventral surfaces Prostomiiim epilobous pointed behind, 
fthe point continued back as a groove as far as the first furrou . 



Pig. 210 ^-Eiulichogastor inoJmhiBtu'i Steph. , ponial flatn ; a, entire Botua , 
the Lip, iiioro highly ningniflocl ; X 060. 

Dorsal pores 12/13 or 13/14 In general to 

csjcti; in front of: clitelliim ab is wider, =3ca. haa\ dtZssnearly 
Imif of circumference- Clitellum absent. Male flold a whitish 
reef angular thickeiiiTig, including xvii-xiz, extending laterally to 
betN’veen b and o Prostatic pores small transverse slits corres- 
ponding in position to on xvii and xix , seminal grooves 
longitudinal between the outer ends of the slits, in line with 6. 
Pemide pores as a pair oF tiny white thickenings just in front o£ 
and internal to set® a on xiv Some thickening ventrally on viii 
and IX ; but spermathecal pores not seen externally (y. inf). 

2152 
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Septum 4/5 somewhat strengthened, 5/6-7/8 thin, 8/9 some- 
what stiengthened, 9/10 slightly so G-izzarda lelativolv large, m 
V and VI. Oalciferous glands in x, xi, and xii, not set off. Intes- 
tine begins in xiv ^ Last heart apparently ni xii Micronephndia 
m four longitudinal rows on each side, the inuerinost senes the 
smallest. Testes and funnels free ni x and xi. {Seminal vesicles 
in xii only, with lobed margins. Prostates two j)airs, twisted 
tubes. Spermatliecaa two pairs, in viii and ix, ending on body- 
wall apparently between the site of setm a and h , ampulla ovoid , 
ducfc as long as ampulla, not consti'icted off, a little wider above , 



Pig 220 — 'Emlwliogmteif' i7n4:hoch<Bfufi , tip of copulatory 
seta , X ca 400 

diverticulum single, shoitly finger-shaped, one-third as long os 
ampulla, to the base of which it is attached Penial selm (text- 
fig 219 J up to 2 mm long and only 6-6 /a thick, (apilliiiy, undu- 
lating; no ornamentation; tip bifid witli a web spanning the 
angle Oopulatory setSB (text-hg 220) 0*42 mm. long, 1 8 ^ thick , 
shaft almost stiaight, with a bend at the proximal oud , tip 
shghtly claw-shaped, bluntly pointed; oniamentntion of short 
transverse ridges on the distal part of the shaft 

Distribution. Bombay, and Palchar (N. of Bombay). 

5. Genus EUTYPHCEBS Mioli. 

1883 7>/;;7/ccw8j Beddard, Ann. Mng N.ll. (fi) .\ii, p 219. 

1888 Tifphccus, Beddard, Quart J. Wio. aci. xxix, np. Ill, 117. 

1896 TyphcDus, Beddard, Monog. p 472 

1900. DiUyplmvSy Michaelsen, Tier x, p. S22 

1901 TyphxuSi Beddard, P Z. S 1901, i, ]». 206. 

1909 Michaelsen, Mem Ind Mas i, ]). 216. 

1921 JEiitypliceuSf Michaelsen, Mt Aliia. Hamburg, Axxviii, p 37. 

Setal arrangement lumbncine An enlarged CBSopliageal gizzard 
in a space formed by the fusion of several segnients. A pair of 
calciferous glands imbedded m the oesophageal wall in xii. Purely 
micronephridial, Sexual apparatus purely microscoleiine (con- 
joined ])orea of prostates and male ducts on xvii ; sperinathecal 
pores one pair, in 7/8) ; holandric or metandnc. 
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The geuus was instituted bv Beddard in 1883 for E, oiientahs ; 
E gammiei was added, and a deiinition of the geuus was given, lu 
1888 ; Bourne added E masom m 1889, aud Eosa E, foDdatiis 
in 1890, with E. Jevis^ which however is inauflioiently described. 
With the exception ot the addition of E. mcommodus and nicliolsom 
by Beddard in 190 L, uothing more was added to the genus till the 
publication of MiclmeKen’s work (1907, 1909) on the Indian 
Ohgochteta 8iuce then the genus has grown rapidly. 

The species may be divided into two groups, those of each 
group having a very considejable resemlihince to each other. The 
larger group especially has a particularly uniform facies, its species 
having tlm following characters (or most of them) in common — 

Ceriain septa m the antenor part of the body are wanting , 
these are (perluipa always) 6/7 and 7/8, and the two septa which 
are present in tiont of the gap are 4/5 and 5/(5. After the intei val 
come three septa extremely close together, and all thickened , tliese 
three are displaced backwards, the first of them very considerably. 
The next septum should be 11/12; but lypically lu this group ot 
species it does not exist as a definite septum at nil , there is, 
however, on the floor of the body-cavity in this region a quantity 
oL matted connective tissue, which also surrounds the alimentary 
canal, and which envelops the heart of segment xi ; the tissue 
binds down the heait to the gut 

Tlie numbering of the segments in the dissection is thus not 
without difficulty, since contusion necessarily aiises from the ab- 
sence of some and the displacement of otlier septa ; but it the 
nuinbeuiig is carefully worked out fioni the segmeiitally arranged 
vascular commissures the above arrangement will be found to 
hold. 

The dorsal vessel does not extend to the anterior end of the 
body, but comes to an end behind the gizzard by dividing into two 
branches, of ^ Inch one goes to each side as tlie vascular commissure 
of segment \ii ; these are situated immediately behind the gizzard 
and immediately in front of another pair of lateral commissures, 
those belonging to segment viii, which run on the anterior face 
of the septum behind the large gap. The position of the first pair 
of commissures in relation to the gizzard enables us to place this 
organ morphologically in segment vn, though septa are absent 
from this region. 

The seminal vesicles (morphologically to be accounted to 
segment xii) take origin from tho matted connective tissue which 
represents septum 11/12 ; they are thus not seated on a septum 
in the normal wav ; under cover of this tissue they communicate 
with the testis sacs. The vesicles may pi’oject forwards so as to 
occupy segment xi, which they could not do if there were a septum 
between xi aud xii , they have a flattened form and extend back- 
Mards, embracing the sides of the alimentary canal, for the space 
of a few segments j their margins are lobulated, and their surface 
often granular. 
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This group of species is metandnc ; the tesfis sacs lie on the- 
floor of segment xi, and often comtnunuate witli each othei. 

The other section of the genus is holandric, ha\mg testes and 
funnels m segments x and xi, and seminal vesicles in ix and xik 
H ere too septa 6/7 and 7/B aie absent, but 11/12 la normal ; the- 
heart of segment xi is not bound down to the gut The doisal. 
vessel 18 continued forv^aids over the gizzaid as far as thy 
pharynx, giving off lateral eommiBBureB in tlie usual way. 

Certain characters appear to be common to the whole genus — 
to both the metandric and holandric species 

The calciferoiis glands are a single pair, m segment mi, of a 
peculiar type desciibed bv Stephenson and Prashad (91). They 
show externally onlv as a swelling ot the gut, but project into 
and narrow the lumen of the canal. In some species of the 
genus a series of paired sncculi ha^e been desciihed on the 
intestine, in about five successive segments in tlie middle of 
the body; they may not improbablv be a general character of tlie 
genus, though they haie not as a rule been noted by recent ob- 
servers, who have not usually opened the worms m this region 

The epermathecflB are always very shortly stalked, and the 
diverticula are usually lu the form ©f small seminal chambers, 
sessile on the duct singly or in groups The penial setm, present 
in a considerable majority of the species, are often disappointingly 
diflScult to describe, owing to their softened or deformed ends. 

The genus is to be derived from EudicliO(j aster. The nucro- 
scoleeine reduction is completed , i the posterior pair of 
prostates disappeais, and the openings ot the vasa deterentia 
are shifted forwards to join those of the aiilenor prostates on 
segment xvii , since only one pair of spermathecat ])ores can be 
apposed to the single pair of piostatic pores in copulation, the 
posterior pair of spermathecss also disappears, [n the holandric 
species the process ot reduction has stopped here. In the 
majority, however, the metandric condition has tjupervened — 
the anterior pair of testes and funnels have disappeared, along 
with their ducts and testis sacs Even in some of the holandric 
species we see this change beginning, the anterior pair of testes, 
or funnels, or seminal Aesides, or all of these, being smaller than 
the posterior. 

The two gizzards of Eudirhogastev have fused, after the dis- 
appearance ot the intervening septum; and the calciferoiis 
glands are restncted to segment xii. 

Distixbuttm (Chart V). The genus is entirely confined to India. 
It inliabits the entire Gaugetic plain, and the Himalayas to the 
north of this ; its range is from the South Punjab (on© or tw'O 
widely disti'ibuted species even m the North Punjab) to Pangoon ; 
the widely wandering speoies E, xoaltoni has spread into Oenti^al 
India and westward as far as Baroda. 

The species with the widest dialTibuliou are ivalioni (Hoshiarpur 
to Calcutta, with the extension to the west just mentioned); 
iTicommodus (Pawal Pindi in the extreme north to Calcutta) ; 
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masoni (the whole of the Gangetio plain from Dehra Dun 
downwards) ; mcholsom /the whole of the Q-angetic plain) , and 
moliammech (Rawal Pindi and Allahabad). 


Ohaht y. 



Key to the sj^ecies of the gmua Entyphcjous. 

1. Two pairs testes; two pairs of seminal 

vesicles m ix and xii 2. 

One testes; one pair seminal vesicles, 
in xii (and following segments) only ... 5. 

2. No penial sateo quadri 2 ^apilkttu 8 ^ 

Pemal setro present 8. 

3. No genital markings , , . E* mohammedu 

Genital markings present 4, 
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4 Sperm atliecal diverticula in a i ing round base 

Spermathecal diverticula two, stalked, op- 
posite ... . - 

Spermathecal diverticulum single, sessile 

6 Q-emtal marlnnga absent 

Genital luarlnngH pi esent, unpaired . . 

Genital maikings present, poiied 

6 Penial setra oinameuted with hue liniia 
Penial sette ornamented with hue points 
7. Points on penial setse scattered , tw’o Biin])le 
sperniathecal diverticula 
Points on penial aetro very close set , two or 
three compound diverticula, or a fan- 
shaped aei les of seminal chnmbeis 

5 Pemnl setee absent 

Pemal aetm present . , . 

9. Genital marking as a laige tiansverse papilla 
on 16/1(3, in front of an heAagonal male 
area 

Genital markings otherwise 

10 Speimatbecal diverticula two, lelntively long, 

simple . 

Spermathecal diverticula two or three, shoit 
and compound, or a single series of seminal 
chambers, broad and fnn-like . . 

11 No pemal set©, some of the spermathecal 

diverticula large, like separated lobes of 
the ampulla . ... . . , 

Pemal set© present, spermathecal diver- 
ticula fliS small seminal chambers vanoualy 
arranged ... . . . 

12 Genital markings constantly on 15/1(3 onl}’’, 

large and conspicuous . . 

Genital markings not, or not oul}', on 16/10 

15. Spei-matbecal diverticula as a single but 

luten'upted series lu a circle round the 
duct , seminal vesicles extraordinarily 

long (to segm xxxiiij 

Speimatbecal diverticula as a small group 
of elongated seminal chambers, inde- 
pendent but close together 

Spermathecal diverticula as two or throe 
• associated groups of seminal chambers. . . . 
14. Paired copulatory areas m front of clitellum 
only, pemal set© without ornamentation . 
Paired copulatory area behind clitellum only ; 
a special V-suaped depression on xvi; 
penial set© with transverse rows of fine 
dot-hko seulptunngs . . 

Paired copulatory areas constantly on clitellar 
segments, sometimes on others also ; 
penial set© oniainented 

16. Copulatory areas confined to 16/16 and xvi 

(pita in 16/16, oval areas on hinder poi't 

of xvi) 

Oopulatoiy ai’eae (at least when fully deve- 
loped) not confined to the above situations 


E. tnco7nmodus 

E annandidei 
E mnmpwemis 
(3. 

8 . 

11 . 

E, ihralumi 
7 

E,fovmtm* 


E (jammici (part.). 
E iiatmanm, 

9. 


E, smttn ins, 

10 

E, <i07Hill{ihnus, 


E. ffammtei (poi't, ). 


E, nc2^alem%8 


12 . 

E, mcholsmn* 

13. 


E, liliaipingianua. 


E, paivm, 

14. 

E. ahorimuts. 


E bxsliamhan 


15. 

■E. ^ga». 
10 . 
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16. Markings of penial settn as a single senes of 

oheviou-like ridges 

Moikings of penial setio ns fine points or 
spines, or crowded short rows ot minute 
teeth . . 

17. Spormatliecal pores in c, markings ot penial 

setiB as fine spines over the spoou-sbaped 
end . ... 

Spermatliecal poies in h , oinanientatiou as 
fine dots on tlie hliiiitl^' pointed somewhat 
rlaw-like end of the penial seta 
Speruuitliecal pores between h and c , orna- 
mentation of penial setio ns minute ciiived 
sculpturiiigs looking like fish-scules 


JE, i)i lentalis. 


17 


waltom 


J] tuiaenm. 


J2 masoni 


Eaiyi}h(Lii8 levis (llosa) {Typliaus loivis, llosa, Ann Mub. 
(I'enova, (2) ix, 1890, p 388 , iUjplwms Icevis^ Kosti, Ann. Mua. 
Wien, VI, 1891, p 3S8; EtUyi^hans levis^ Michaelseii, Tier, x, 
|) 323, 'fypJiceiis /ff’vis, Jieddard, P Z. S 1901, i, p 206) from 
Purina and C/eyloii, la insiifliciently known. The internal anatomy 
ot the single (type) specimen from Pnrma was not investigated 
because ot its state of preservation; in the case oC the specimens 
fioin Ceylon the small size and condition of preservation also 
prevented examination. The known oliaraotera are as follows . — 

Length 35 mm. ; diameter at chtellum 2 mm. Sogmenta 180 
{100 111 Geylou specimens) Coloui brown. Prostommin pro- 
epilobous 8eta’ all ventral, paired, cd greater than db\ in the 
anteiior part of the body he greater tliaii ed, but posteriorly 
cd greatei than he (t, e , the lateral sette not paired m this part of 
the body). Dorsal pores at least from 12/13. Chtellimi ring- 
sbaped, ixiii-^xvii (=4.|). Male pores on xvn, between a and ft, 
on papillm \Nhich are joined in the middle line. Spermathecal 
]mres in ft. In the first specimen (Burma) there were no genital 
imirkiiigs ; ni the second lot of specimens (Ceylon) there were two 
pairs of papillss, on xvn and xviii, in ft. Only three species 
of the genuH were known at the time when tlie description 
was written, and the chameterH given might be sufficient then to 
distinguish it, at the present day, however, more is necessary. 
In addition, it seems hazardous to identify the Ceylon specimens 
with the earlier one from Burma when even the external cha- 
racters are not the same. 

ISTuineroiis species described as separate have been found to 
require meigirig, on account of the variability of such characters 
as the external markings, the shape of the tip ot the pemal set©, 
4 ind the arrangement of the seminal chambers of the spermathecal 
diverticula. Tfius Michaelsen uiiiled his species laHxanus and 
<indeT8omj and thought both might be identical with viasom , this 
T believe to be the fact. He also united his species Ichaiii with 
nicHwUdm, I believe it is necessary to subsume hmgaleixsiB under 
waltom^ and to unite a number now to be discussed. 

In undertaking a revision of the species which have been 



426 


MBGASCOLBOIDiE. 


described us gammieiy clnttagongianus, hempi, l.ohoc'iisis^ magiius^ 
and ahonanus, the lollowjng jiointa are impoiiant. 

E, chitiagong^anus is a variable species, as I Lave recently shown 
(93), and theie can be no doubt as to the inclusion ot* Imnpx under 
the same name (tins I have already noted in the |m])ei just 
mentioned) The variability ot the species shows ilselL' m the 
various shades of colour (from olive or brown 1o ])ale, i. 
without pigment or netirly so), tlie first dorsal pore may be 
m 10/11 or 11/12, the relations of the setal intervals also vaiy 
within fairly wide limits , the male pores sonietiines he in a 
common tran&veise depression, sometimes not, the spoi mat lineal 
pores may he inidv^av between h and c, oi neaier to />, or in ; tlie 
genital inarbings, most commonly on 20/21 and 21/22, may be on 
any of the furrows 10/11, 13/14, 19/20, 20/21, 21/22, 22/23, and 
may be single, or may show a narrowing in the inuldle lint^ 
so as to be almost divided into tv\o; tlie tip of the ])emal seliu 
shows various conditions of curving and shape, due aj^pareiitly to 
its being always soft — it does not seem to harden in the normal 
way , and the seminal clmmbers ,of the divert uul uni may be 
arranged in a single senes to form a fan or semicircle, or llie 
senes may be s^fiit up into two or even three diBcontimious 
chambered diverticula. 

So much having been established by the conipiirlsoii of 
Michaelseii's description with my specimens from AH^ani and 
Darjiling, and with the description ot E ic is evident 

that E, Icohomsis must come under the same liead , indt'od 
I ought to have iiitliided it vdien I merged E. k^mpi (93). The 
supposed differences in the penial setm are explained by the 
above conaideiations ; the only other point that could occasion 
hesitation is the fact that the testis sacs ai*6 apjiaroiitly double 
instead of single. 

The species after these additions has a range which includes 
Daijiling District, the Garo Hills in Assam, the Ahor country, 
and Chittagong District. 

In the revision of the genua for Ihe purpose of this work, 
my attention was tuined to the similarity between this group 
and gammiei, described in 1889 by Bedilard. Naturally a 
description written in that year is not as full as we could wish ; 
the following points call foi comment: — (1) The male field. 
Beddard only says that the pores “are upon segment, xvii, 
and correspond to the ventral poir of setm”; MichaelHon ( 38 ), 
however, infers from the figuie that they are situated on a median 
cushion-like elevation. There is, however, nothing in the figure 
to show that it is not a depiession that is intended. (Michnelsen 
says that the male pores and prostatic pores are separate, but 
close together. They are indeed shown so in Beddard's figure ; 
in the text, too, it is said that the vas deferens “ opens onto the 
exterior near to the atrium and a bundle of penial seta.** But 
m almost the next sentence it is stated that “ a series of 
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transverse sections tlirougli this part of the body show that the 
vas deterens does ultimately ]oiji the atrium, though only just 
beneath the epidermis/’) (2) The sperniathecal pores are said 
m the te^t to “ correspond to the interval between the dorsal 
and ventral pairs ot setas/’ while the liguie to winch reterence is 
made sho\is them as in at; this, however, does not matter, as the 
pores are louiul in both situations in 6l^ltta(JQng^cinus (3) I’he- 
penial setie differ from any that have been iigured for chitta- 
rf07igiami8, but both tlie hgiires and descriptions ot the penial 
aetro of cliitUigongianus (including Kempt and lohoeims) differ 
among themselves, as has been seen. The teeth on the aetse- 
of gnmmiei are perhaps coarser than those w’hich occur iii 
cli%ttago)igianiis ^ it is a question, liowever, as we liave seen with 
regard to both the male area and the sperniathecal poies, how fiii' 
Beddiird’s figures can claim a minute accuracy. 

The specimens ot gammiet came from Daijilmg. If now we 
interpret the figure ot the mule pores as indicating a transverse 
dumbbell-shaped depression, the whole of the descnption corre- 
sponds with and the locality is within the range- 

of cliiitagongianiis. 

Two small points are confirmatory. In none of the species so 
far considered is the proslomium distinctly visible (Michaelsen 
does not mention it in his account of cluUagonguinus), Secondly, 
setm are absent from segment ii lu //fomaiei, and may be absent 
from the liist four or live in chiiUKjongtanus, I think we are 
justified ill uniting the two, under the name E. gammiei (Eedd.). 

There remain magnum and ahotnanus. As to magnus^ the only 
leatuie that is not found in the gammieft group is the absence of 
genital markings , the testis sacs are apparently double, as iii 
the specimens described as Icoboemis , the apennathecal di- 
\i‘rticiiUi are two, each compound, as in some speoiineiis of 
Chittagong lanxis and in gammiei they are described as being 
opposite, which seems to show tlnit the separation of the 
originally single series of seminal chambers has gone furthei' 
than elsewhere. Bull the absence of genital markings is the 
only character that could neceasitato a separation of l-he species ; 
ami since this has been found to be of no value us a distiuctiou 
between waltoni and htngalemis (93), it is perhaps scarcely 
justifiable to use it here E, magmis comes from the same* 
country os a number of the others (Abor country), and was 
in the same tube as leoboensis, I therefore unite it also with 
gammiei. 

As regards E, abormnxis^ the definite differences from the 
group just discussed are: (1) dorsal pores from 17/18 (instead 
of from ^10/11 or 11/12); (2) paired genital markings on 9/10 
only; (8) no ornamentation on the penial setoo. Of these 
the position of the first dorsal pore is scarcely a decisive 
character (and see remark on tins point under description of 
the species); but markings on 9/10 have not been described 
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m any of the numerous specimens of tlie other group, nor do 
the chat act eristic postclitellar maikmgs of the otlici group 
occur m abonaiius. The absence of onuiuieiit sil ion on tho 
penial eetse would also seem to be a good groiiiul far reparation. 
As the evidence goes at present, J consider ciLonanns to bo 
distinct, though it is doubtless closely coiinocted with t.ho 
tormer group (note the curious character of iibrencci ot selto 
from the first four segments) I should not, however, he sur- 
prised it evidence is forthcoming sooner or later to nocessitalo 
its union with the others 

The genus is thus reduced from 3] species winch have at 
various times been described to 22. Among theso there are 
several well-defined groups 

The first is that of the holandric forms — tho more primitive 
species ot the genus; this group comprises incommothis^ annan- 
daleiy q^aadniminlluiiiSy mampurmsiSy and mohaminvih , and of 
these it is possible that mohammedi may in tlio iuluro luivo 
to be merged in incommodus. The range of ‘iiicoinmodus alone 
■comprises nearly the whole of what mav be looked on as the 
proper range of the genus, so that it is not posaiblo to locate 
the place of origin ot the genus from a consideration of the 
habitat of its more primitive species 

The relation between gammiei uith its nunuTous forms and 
<iloh*ianu8 has already been considered. 

E waltoniy wicwoni, and onentaliR are closely related, and wdth 
them may probably lie associated iumeimsy gvjaRy and fnahamhari. 
OrimUihs is somewhat of a jiuzzle, described from two places 
so far apart as Calcutta and Debra Dun in lh583 and 180b 
respectively, it is strange that it should not liavo turned up 
again from these or from any intervening places ; ono is inclined 
to suppose that the peiiinl setro were descrihod from an abnonnal 
example, such a.s are only too common, and that it is porhapH 
identical with E masom 

But the whole of the metnndrio forms are OHficiiwally siindai’, 
and their discrimination depends almost wholly on e\lernid 
markings and the cbaiacters of the penial setco and Hpcrinatliecal 
diverticula. Hardly any other feature is ca]ial)lo of bring used, 
and even these are often extraordinarily variable. t ctm- 

sider the absence of genital markings to be of doubtful value, 
though in the present state of our knowledge J liavo /idnuttnil it 
as a means of discrmuiiaiioii in several cases. 

1. EutyphcBUS ahorianus Bteph. 

1914. Evtyphoiria ahofi^ianusty Stephenson, Ktic. Iiul. Mus. viii, 
p. 406, pi xxvn, fig 22. 

Length 210 mm.; maximum diameter 6 mm. Ckdour pale. 
Prostomium minute, Segments tnannulate over most of the 
body ; some of the preclitellav segments of four or iivo aniiulu 
Dorsal pores from 17/18 (? v. EeraaricB Setco small, the lateral 
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rather widely paired; in front ot clitellum ab=^aa:=’\bc=:^cd ; 
behind clitellum ab=^aa=^bc=‘^cd ^ further back ab=^aa, no 
set® discoverable on ii, iii, or iv. Clitellum includes --Ixiii-xvii 
(=4|); aetm preaont. Mule pores a pair of deep pits, oval in 
shape, their centres in line with b ; the pit extends inwcirds to ff, 
and outwards a corresponding distance beyond b. Female pore- 
oil left side only, m front of a on xiy. ISpeiinathecal pores 
a little outside A pair of oval depressions m 9/10, small, 
between a and b, or extending outwards a little beyond h* 
an almost circular clean-cut clBpre>ssion, on the right side only,, 
over 13/14 or on the hinder part of xiii, taking up the interval ab 
and extending a little outside h 

Septa and oalciferous glands as usual in metandric forms.. 
Giz/ard ovoid. Intestine begins in xv. Last heart in xiu.. 



Fiff. 221. — Euii/pka'iis abonanus Steph, , dmtal end of penial 
seta , X ca 200 

Testis sac on each side in xi, unconnected with its fellow (?).. 
Seminal vesicles overlapping the testis sacs anteriorly and 
extending back so as to bulge septum 13/14 backwards, margins 
slightly lohed. Prostates occupy xviii-xx, the tube becoming 
narrower and more glisteniug towards its end Sperraathecal 
ampulla ovoid, compact , duct vei-y short and moderately stout ; 
diverticulum fan-shaped, posteriorly situated at junction of duct 
and ampulla, consisting of seven or eight lobes arranged m 
two or three groups, fairly well separated or partly joined 
together. Penial setoo (toxt-fig 221) 3 3 mm. long, 32 /i thick: 
shaft with a gentle S-shaped curve, tip bluntly pointed and 
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flatttined and slightly excavated on one face, hence spoon- 
shaped; small longitudinal ndgea in the bowl of the spoon; 
no ornamentation 

Bemarlfs I have re-examined the onginal specimens, and 
hence the above account differs in a tew points from my former 
description, I may add that dorsal pores appear to be present 
jis fai forwards as 11/12, possibly 10/11, though as tlie specimen 
(which was single) had been cut up nearly in the middorsal 
line the deteimination was not very easy. Tlie testis sacs aeein 
to me now to be joined veiitrally, 

Related to E. c/ammiei (see introduction to the genus). 

Disiinbiition, Kobo (Abor countiy, E lliinalayas). 

-2. Eatyphosus annandalei Micli. 

1907 EutypJi<BiLs annandalei^ Michaelsen, Mt, Mua. Hamburg, 
XXIV, p. 174, text-fig 18 

1909, Eiityphmm annandalei^ Michaelsen, Mem Ind. Mua. 5, 
p. 217, pi. XIV, fig. 44, text-fi[g. 24. 

Length 65 mm. , diameter mm. Segments 91. Colour in 
general giey, chtellum dark brown. Proatomiuin indistinctly 
tanylobous Dorsal pores distinct only in the middle and 
posterior parts of the body. Setae not closely paired in general, 



Eig *222 — jEtdyphoius annandalei Mich , BpGruiutlic( 5 a , X 8 

■the ventral behind the clitelliim most closely ; behind chtellum 
uaiab 5c:aZ = 8:4 10.5, immediately m front of chtellum 
({b almost equals erf, and the ventral set® {a and b) here oi’e 
■eoinowliat enlarged , rfrf = half the circumference. Chtellum 
riug-shaped, xiii-xvii (=6), but wanting ventrally on xvii 
Mule pores as transverse slits on laige transversely oval, almosL 
circular papill®, the centres of which are in a or somewhat 
lateral to this. Spermathecal pores m 7/8, transversely oval 
slits between b aud c, lateially reaching the latter line. 'Oopu- 
lutory organs as paired transversely oval areas in 13/14 and 
14/15, in the line of the ventral pairs of set® 

Septum 4/5 strong, 5/6 very strong, 6/7 and 7/8 wanting, 
'S/y scarcely strengthened, 9/10 and 10/11 moderately strong. 
A large giz/^rcl between 6/6 and 8/9. Galoiferous glands large, 
laterally placed, iii xii, closely united with the oesophagus. 
Testes and funnels free in x and xi, those of x smaller than 
those ot xi. Seminal vesicles tw'o pairs, in ix and xii-xviii, 
much incised. Prostates very long, extending backwards to 
jibout xxiii, niucb bent or coiled, not forming a compact mass ; 
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■duct thin, relatively rather long tliough much slioiter tlian the 
glandular part, describing some laige loops, vasa defereiitia 
notably thick. Penial setoB strong, ca. 20 /x thick (points all 
broken). Speimathecal ampulla nearly globular, with trans- 
verse folds in the walls ; duct somewhat thinner and shorter ; 
diverticula two, opening into the duct opposite to eacli other, 
longer than broad, with a short stalk and one or two globular 
seminal chambeis (toxt-ffg 222). 

Rmaiks Michaelsen’s two accounts differ as regards the 
situation of the male pores, I have taken the one (from 
the earlier paper) which corresponds witli tlie diagrammatic 
ffigure of the external cluiraclers. 

The species is closely related to ^ncommodus \ I keep it separate 
on account of the two stalked cliverlicula (in incommodita the 
diveihculum forms a frill lound the duct). 

DistvdmtiQn. Bliiin Tal, Ivumaou Dist , W. Himalayas. 


3. Eutyphoaus bishambari Stejih. 

1014, Eutyphwits hishamhan^ Stepbensou, Hoc lud. IVTus x, p. 366, 

pi xxxvi, Ilgs 10, ] 1 

Length 180 mm., maximum diametei 6^ niin Segments 164 
•Colour dark brown dor.sally, with purplish strip in middle line, 
pale grey ventniUy. Prostomuim a minute projection within 
the mouth aperture, a pair of longitudinal grooves dorsally on 
segment i, diverging as they approach groove 1/2. Secondary 
annulatioii on some of anterior segments, but not extending as 
far as clitellam. Dorsal pores from 11/12; none on chtelliim. 
la general ; in front of clitellum ah=^^aci 

and IS somowliat less than cd , of carcumfereiice. Clitellum 

includes ^ of xiii and ^ of xvii (=4), setm visible. Male pores 
<ioiiH|)icuous triangular pits, tlie narrow^est angle internal, margins 
])uckered; centre of pib betw^een a and 6, the pit extending 
rather beyoud these lines ; penial setm project close to outer 
margin of aperture. Spermalhecnl pores slii-like, centre between 
h and e, rather nearer &; the whole slit extending from c to 
rather inside h, Oopuhitory organs as throe pairs of oye-liko 
markings on 18/19 and the two following givjovos, their centres 
in or just internal to h \ on xm, behind the setm, a V-sliapeil 
depression, median, the legs of the V rather wide apart, rather 
broadened at their anterior Heparated ends ; m these broadened 
ends a pair of small round papilltn ; these ends of the v just 
behind the ventral setm on each side. 

Septa, calciferouB glands, and anterior male organs as usual in 
the luetandrio species. G-izzard comparatively small, snbgbbular. 
Male funnels contained in a common sao. Seminal vesicles 
extend forwards to the level of 10/11, and backwards to that 
of 14/16 by bulging backwards septum 13/14 ; deeply lobed and 
flattened against the sides of the gut. Prostates large, occupying 
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xvn-xx , duct much coiled and of considerable Jengtli, narrow al 
first but soon becoming stouter and more muscular, widest m 
the middle of its course. Penial selte 4 mui. long, thick nt 
the middle, almost straight for the greater part, the torimnal 
0 25 mm. bent at an angle of 120°, and a second, inucli sharper 
kink, not lu the same plane as the first, 0*1 mm fiom the tip, 
short transverse rows of fine soulpl.uiings near llm tree end 
Spermathecal ampulla elongated egg-shaped , duel broiul and very 
shoit; diveiticiila two, one smaller, on the posterior and mnor 
Bide of the duct, the other larger, on the outer; the smaller has 
about BIX seminal chambers, the larger more numerous chambers ; 
the ebambers only shghtl)> separated externally 

Bemails The “much sharper kink” near llie tip of the jiemal 
setae appears from the figure to be perhaps abnormal — due to the 
doubling up of the softened extremity vMthiii the sotal sac. 

Di&b ihution, Pusa (Bihar) 

4 Eutypheens comiUalmus Mich. 

1907 Eutyphozus comiUahnits, Michaelaen, ML. ^Iub. Hamburg. 
XXIV, p. 187, text-fag. yO 

1909. Eutyphams comiUahnua^ Michaolson^Mem. Ind. Mus j,p. 242, 
pi XIV, figs. 49, 60 ; text-lig. 30 

Length 90 mm ; diameter 3-4 mm. Segments ca. 240 Colour 
in general yellowish giey, anteiiorly with violet -grey tmls Pro- 
storaiiim tanyloboua, first segment very long. Dorsal pores from 
11/12 SetiB all veiitial, paued, the ventral closor iliau this 
lateral , on xviii cm db\hc. C(^=3 1.4:3, towards the bead tho- 
ventral setss become somewhat sepaiated, ss 3 2.4:5, towards 
hinder end aa becomes larger, =0:3 5 cUi greater .than half 
of circumference. Olitellmn ring-shaped, xiv- xvn (= 4). IMale 
pores about in ct^ setm aa being very near each other in the anterior 
part of the body; pores surrounded by a transversely oval scarcely 
depressed common area, not sharply bordered, somowliat glandular. 
Female pores on a median ventral transverse glandular urea in 
front of setal zone of xiv. Spermathecal pores in 7/S, just out- 
side a. Copulntoiy organs as transverse glandular cusliioiis on 
12/13 and 13/14, each apparently formed by tint fusion of a jinir^ 
that on 13/14 narrower than the one m front of it. 

Septa and calciferous glands as usual. G-izzard large, Iiitestiiio 
begmning m xv (?). Last hearts m xiii. Largo malo funnels in 
globular testis sacs which are united in the middle line. Seminal 
vesicles broad, much incised at the margins, extending back 
to xiv. Prostates with moderately long coiled glaiidiihir part, 
occupying three segments; duct relatively short, luirdly 2 min. 
long, nearly straight or slightly undulating ; tlie w-bolo organ much 
smaller than in other species of the genus. Vasa deferontia 
relatively very thick, apermathenal ampulla irregularly sac- or 
pear-shaped; duct short and narrow; diverticula two, siniplo, 
hardly noiTowed at base, uhei^ual in size, the larger nearly as long 
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as ampulla (text-fig 223). Penial sefcas (text-fig. 224) ca 2 min 
long and 40|Lt thick in tljo middle, nearly straiglit proxitmillv, 
somewhat bent m the distal fourth ; tip simple, mtlior blunt, seta 



Pig 223 — EiUif-phams^ camtllalmua 
Mioh. , flpenutttUooa , X 


Pig 224 — Eii/tfpJicent coTinUahiua 
Midi , dwtal end of iienial aeta , 
X oa 2U0 


Boraewhnt bioadened just proMinal to tip , oinamenlution begins 
jiroximal (-o the broadening and exiends ov(3r distal fourtli of shaft, 
as irregular transverse rows of moderately large triangular teeth 

Distribution, Comillab, Chit;tagoiig Dist. 


5. EutyplicBUB foveatiis (Rosa). 

1800, 7)fj}hcrt(8 foiwatiui, lloHd, Ann Mas Gouova, (3) ix, p 389. 
lOOO. Rfffi/phtrits fomtfiut^ Micliaplami, Tier, v, p. 823, 

100 L. Tiiphwm foueaiiiSf Jloddurd, P Z. S. lOOJ, i, p 20G. 

Leiigfh 170-180 mm.; dminoter 5 mm. Segments 150-170. 
Proslommm ret riictilo or absent. Dorsal pores from 11/12. SbIjd 
all ventral ; greater than 6c, he greater than caI^ and cil=2ah 
throughout the body, Male pores m a median fossa more or less 
hexagonal in shape, margins thickened, especjally laterally, nliere 
the toHsa oxlendH to the line of 6. Female pores each ni front of 
and a little inloriiul io a on xiv. MperniutheLMil pores in 7/8, m 6, 

Septa 4/5, 5/h, 8/9-10/11 tlncKeiied. Gi//iard large, in the 
form of a flattened bulb, between 6/0 and 8/9. Seminal vesicles 
one pair, much lobed Proslates much coiled, duct forms a 
curve with its coiicanfv facing towards tlie iniddlo line. Sperina- 
theccB witli tw'o aim pie diverticula on the duct, which is somewhat 
swollen. Penial setai iiiimeroua, strongly curved, ending in a 
simple conical point, distal end ornamented with irregularly 
scattered small points. 

Diairihuiim, Baugoou. 

2]P 
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6 EutyphoBUS ganuniei {Bedd^. 

1888 Typheeus yammix^ Beddiird, Quart. J. Mic Sui xxix, p. Ill, 
pi xii, tigs 1-9, pi xm, fiff. 1 

1900 Butyphccus gammiexj Michaelsen, Tier x, p. 32J1 

1901 Beddard, P Z S 1901, i,p 206 

1907. ButyphoMh ohitinyomjiamis, Michaelaen, Mt Mus. Hamburg, 
xxir, p. 181, 25 

1909. ExdyphoouB chittayongianus^ !Micbnelsen, Mem. Ind. Mua i, 
p* 231, pi XIV, f]g 64, text-% 81 

1914. Euiyphmts ktmpi ■+■ E Lihoensm + B mat/mtSf Stfphensoii, 
Rec Ind Mus viii, pp 401, 404, 408, pi wvii, figs 18-21, 
23, 24. 

1920. Eniyphccus chiitaytmytanus, Sleplienaoji, Mom Ind Mus. vii, 
p 241 

Length 182-405 inm., m general about 260 mm., maximum 
diameter 7-10 mm Segments 195-263; iv and v luannular, vi 
itli two chief and t\^ o subsidiary furrows, succeeding segments 



Pig 226 — EiityphmiA gammiet (Bedd), genital aiea, conital iiinrkingB 
(“oopulatoiT organa”), o, anterior limit of cUtoTlum ; (J, miuo 
aperture , J, fainalo aperture 


as far os cliteDuin primarily triannular, with secondary grooves on 
first and last annuli. Colour in general grey or a medium olive 
dorsally, pale or a light olive-green laterally and ventrally, some 
specimens nnpigmented Proatomium indistinct. Dorsal pores 
from 10/11 or 11/12. Setse small, sometimes absent from the 
first four or five segments; paired, but not closely; behind 



JfiUTlPlICEUS. 


435 


■clitellmn in genoral = = in fionb oE clitelluin 

f2tZ=ca. J ot circiimtei'once. Chtellum ring- 
flhaped, ^xiii-xvii (=4]), slightly variable. ]\raLe pores (text-Jig 
22b) in deep trims\Gribe pits oi groove'^, with then centres in /> ; 
or 111 a large transverse furrow -extending across the ventral 
siiiiaco hemal© pores on siniill tiauaveisely elongated glandular 
areas lu front of setal zone oE xiv, the tvio areas nearly meet lu 
the middle line, and extend oiitv\ards as far as h Sperinalhecal 
poros as ainali shts midway between h and c, or on the oiitei aide 
ot 5, or even in h Copulatoiy organs as unpaired transversely 
elongated areas, when best nuiiked appearing as cleau-ciit de- 
pressions aomeliines containing low, flat papillm; they may be 
coustiricted in tlie middle so oa to appear duinbbell-sliaped, or 
one-balf the dumbbell may be absent, the marking being then 
coniined to one side, extraordinarily variable in distribution, 
commonest on 20/21 and 21/22, may occur on 19/20 and 22/23, 
occasionally more anteriorly, 10/11 and 13/14, ^ud mav perhaps 
be absent altogether. « r i 



Fig. --KtUuphixmffcmmwt (Bedd ) , 

distal eucl of poinul eohv , 
X ea 170. 


elamls. imd last heart as usual. &,zzard 
/ enclosed tn a cotiimon testis sac (? sometimes 

^ i Oiteiul back as far as xiv, sv, or xvi, 

h, Mt 1 ‘’“States with long glandular pari, much 

bont, leaclimgback to xx; duct thinner, especially at octal end 
rekti^ly long, looped with the bond forwards aperuiathecai 

ampuUa an irregular sac, duct very short and thick, ^ practically 
absent, so that thw fimnniiii so jl V ^ 


absent, so that the' amp’uliri; 

lor surface and is practically sessile ; (JivertiouJum 

hilkei llOtcKfld n-lnniif il-n ^ 


portion of its under 

innrli. 1 1 -y “»^-^« M^“^ wuaiiyBessiie; aivertiouJum 

single, brood, faii-like, notched along its free edge, the notches 
*epara(iug from 6 to 20 seminal chambers; or the senes of 

2vS 
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cliambers may be divided into two groups (text-fig 226 J Penial 
aetSB (text-fig 227) 2-5 unn. long, 26-40 ^ thick, shaft with a 
slight S-shaped curve, tapering towards distal end ; the tip, which 
may be viinously bent or hooked, is typically broadened or spoon- 
shaped, but olten sottened and hence distorted , ornamentation of 
densely crowded rows oh fine dots or teeth covers distal portion of 
seta except eYtreme tip. 

llema'ils. A very variable species, it was the oxaininatiori of 
specimens trom two places m the Garo Hills and tw'o phwea in 
Darjiling District that first directed my attention to the width 
oh vanation, and to the fact that one or more oh* iny species from 
the Abor Country would have to be merged in it 

Deddiud in his original description appears to have made a 
slight erroi in the iiunibenng oh the segments , the thickened septa 
are 8/9-10^11, and the last heart is in xiii, as usual , tlie extent 
of the seminal vesicles should doubtless be xi-xviii (not x-xvii). 

Disirihuiion Com ilia, Chittagong Diet. , Garo Hills, Assam 
Darjiliug Dist and Abor Country, E Himalayas. 

7. EutyphcBus gigas 

1917 Eutypli(ru9 Stephenson, Hec Iiid Miis xiii, p 408. 
pi will, figs 28-30 

1910 Eutyphaiis yiqas^ Stephenson and Prashad, Tr Hoy Sol 
Edni 111 , p 40^ pi. hg, 7 

Length 250 mm , diameter behind clitelluin 9 nun. Segrimnts 
212, IV bmnnulate, v and vi triaiinulate, vti with four and \in 
with five annuli, the lest up to the clitelhim with five or eNeu 




XVI 


xm 


xvm 


Ibg 228 —Eutypkolus yiyas StQph ; malo gonital ilold 

moie aunuh. Colour purplish brow n clorsally, wdth darker median 
stripe, pale \entrally Prostomium mnmle, piolobous. Dorsal 
pores^froiii 11/12. Setee paired, in front of clitelluin 
Lta=^cd, aa^bc, and dd=| of circumference; behind clitelJum 
rt6=^aa=g-|(’d, aa greater than 6c, and oJ circumference ; 

behind middle of body and dd is little 

more than Iialt of circumference. OUtelluin includes nearly half 
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xiii and extends hack to include xvii (=:nearl 3 ^ *1^) Male pores 
(text-fig. 2i^8) as transveise slits on p.ipilla 3 within large ciiciilar 
pits, tlie centres of the pits in line wuth h , the papilla being in the 
Intel al part of the pit, the iniddlH of the ]ioib is rather outside h 
I'emale poio seen only on left side, in front of ah 8peitnntiiecal 
pores small, slit-like, lust oiitside Zi, in 7/8. Genital markings nl 
15/16 as a pair of trans\ers 0 depressions, pointed at both ends, 
almost meeting eaeli oilier in the middle line; also a pair of small 
oval areas on the hinder part of wi, behind ah^ oach surrounded 
by a narrow groove and somewhat depressed in the middle 

Se])ta, CiJeiferouH glands, and vessels ns usual in metaiidric 
species. Gizzaid large, Jirin, and subspherical Jnlesline begins 
at XV, in xwm a jiiur ol cicca like those of Phenfima Mmro- 
nephruha helimd cdilelhiin in regular transverae rows, one rovi^ in 
each segment, and about a do^en nephndui on ouch side. Testis 



Pig. 220 (jiffas Rtppli , 

spra'itiiitlirLa , Mio clotiod jiiies 
iiuluatu tlio poinon of tho under 
yiirface wliiou ih atLncLod to tho 
body-wall. 



Pig. 2»‘10 — St-oph. , 
clislu.1 ond of peninl Bota, 
X 160. 


sacs 111 M. Seminal vesicles extouding forwards to 10/1 L and 
bulging back 32/13 to Ihe hsvel of 13/14 Prostates extend back 
to XX ; duct oiie-third the thioKiieas of tho glandular poriion,tirm 
and shilling, in man v coils and loops Hpermatliecfo (text-iig. 229) 
autero-posterinrly eJongalod sa(*H, irregular in shape, attached to 
parieles by a broad base, in front of and hehiiul which the sac 
projoclfl, no separate duct; diverticula two, each a compound 
sac with 32-20 chambers, attached to hose of ampulla by a stout 
stalk. Penial selffi (text-fig. 230) 6'3 min long, 50 thick near 
base, shaft slightly bowed towards tip, tapering rather rapidly tn 
a fine point ; distal portion (except extreme tip) ornamented with 
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very numerous aud deusely crowded transverse uiarkiugs, each 
consisting of a few points set side by side. 

Distiihution. Eangamati, Chittagong Hill Tracts, Bengal. 

8. EutyphoBus ibrabimi Stepli. 

1914. Eiityphcous ibrahimi, Steplionson, llec. Ind Mub. x, p aC7, 
pL XXX VI, hg 13. 

Length 70 min., nicixunum diameter 3 mm. Colour light olive- 
green, with browner tinge anteriorly Segraen I s 185. Pi osfoniium 
tanyiobons, sides of tongue parallel Dorsal jiores irom 13/13. 
Pebmd clitellum ah approximately=«Z= ; in front of 

ebtellum o&=^fCrt= 56 ( 5 ='shghtly leas than cd ^ thus pairing is 
rather closer hehiiid than in front of clitellum ; of circum- 

ference. Clitellum indefinite. Male pores just external to 6, on 
small papillae, on the outer side of each of which is a slightly 
raised horseshoe-shaped ridge, partly suiToiinding the papilla, 
with the concavity of the horseshoe inwards. Eeuiale pore 
appoi’eutly single, on the left side in front of seta a of xiv. 
bpermathecal pores small, m c m 7/8, with tumid lips. No genital 
markings. 

Septa (probably), calciferous glands, and last heart as usual. 
GiZisard of moderate size, cylindiical. Intestine begins in xv 
Male funnels apparently enclosed each iii a separate sac. Seminal 
vesicles a single pair, flattened against the alimentary cmial. 
Prostates of model ate size. Sperinathecoj small; ampulla small,' 
ovoid, duct shoit, broad, about as long and nearly as broad as 
ampulla; diverticula two to four, rounded knobs at the upper 
part of the duct, none attached to anterior side of duct. Poiiial 
setoa ca. 2 mm. long, 20 /i in maximum thickness, the whole curved 
through about a quarter ^of a circle , distal end spoon-shaped, with 
curved tip, slightly constrioted proximal to the spoon ; ornameuta- 
lion of fine hairs distal and proximal (mainly proximal) to tlie 
constnctioii , apparently a faint longitudinal grooving immediately 
distal to the constriction. 

Bmarlca Only a single specimen came to liaiul, and that in bad 
condition and possibly not fully mature. Probably tlie first septa 
should be 4/5 and 6/6, as in other species, not as given in the 
original, 6/6 and 6/7. The hairs on the poniol setm might be 
called fine spines. 

DistHhution. Kapurthaln, Punjab. 

9. Eutypheeufl moommodus {Bedd,), 

1901. TypheauB v\com 7 )iodu 8 t Beddard, P. Z. S. 1901, i, p. 200, 
text-figs. 60, o7. 

1909, EwtyphoBue viwonimodua^ Michaelsen, Mem. lud, Mus, i, p. 222, 

1910. EuiyphoBm imommoduQ, Michaelsen, Abh.Ver. Hamburg, xix, 

p.90. 
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1914. Eutyphcaus mcommodm^ Steplieuaon, Rec Lid Mus 
p 349, pi jlyvvi, iig 8 

1913. JEhityphoim mcommodiiSj Stephenson, Rec Iiid. Mus. xu, 
p 842. 

1917 Hidyphccm incommodiiSy Steplieuaon, Rec. lud Mus. xiii, 
p 408 

1920 ISiityphxus xncommodus, Stephenson, Mem Ind Mus Tii, 
p.‘240. 

Length 90-112 mm., diameter 4 min Segments 124-162,. 
first tliree simple, next three bianiiulate, rest ot pieclitellar seg- 
ments tnaimulate, and so also those behind cli^ellum. Colour 
brownish olive. Dorsal pore‘< from 11/12 or 12/13 Prostomium 
combined pro- aiul epiloboiis, or combined pro- and tauylobous. 
Seta3 all ventral, in middle of body ah=s^ or ^^aa=-^bc=^^cd ; m 
front of genital region aZ»=^rtrt=|-‘16o='j«Z or more, Clitellum 
einbiaoing g, or all of xiii to xvii or ^xviii (ca. 6). Male 
pores in line witli on circular papillaB winch are limited by 
grooves round their bases. Pemole pores in front of aetOB a 
ySperiimthecal jioies slil-like, in 7/8, between h and c. Genital 
papillm four p.iira, close to the posterior border of their respective 
segments, on xiii-xvi («alinnBt on grooves 13/14-16/17), almost 
circulai, with a nm of white surrounding a daiker cential area, in 
a6, tliGir di.imetei equal to ah 

Septa 4/o, 5/6, 8/9-10/11 strengthened, 6/7 and 7/8 absent, 
11/12 present Gizzard large CalciferouB glands m \n and 
extending into xi also. Intestinal croca in middle of body Last 
heart lu xiii , dop'^al vessel continued forwards on to pliarynx. 
Testes and funnels free in x and xi, those in x usually smaller 
than those in xi, oi perhaps occasionally absent. Seminal vesicles 
111 IX and XU, the latter the larger. Prostatic duct much thinner 
tlian glandular part, short, bent once or twice Sperinaihecal 
ampulla large, globular, diverticula forming a complete frill of 
seminal cliamliers round the duct Penial setro 1 mm, long, 
almost straight, distal end curved slightly, terminal portion faintly 
ornamented with short transverse rows of fine points ; bluntly 
pointed, with a slight InilboiiH swelling at the end. 

Distribution, Rawal Pindi, IToshiarpur Dist., Ambala (Punjab); 
Eurki, Agra (U.P.); Bharat pur (E. Rajpiitana) , Piisa (^Bihar); 
Calcutta, Riijmahal (Bengal). 

a. var (Sfcph,)* 

1916 Entypliwus annandahi var. fnlyidmf Stophensoii, Rec Ind. 
Mus xii, p. 842, pi. xxxih, tig 84. 

Length 66 mm.; maximum diameter 4mm. S^egments 164. 
Unpigmenteil, chtollum a light brownish grey. A number of 
preolitelJar segments multianuulate. Prostomium combined pro- 
and tanylobouB. h'irat doisal pore in 11/12, Behind clitellum 
abrs^aa^ nearly rather less than od ; m front of clitellum 
Clitellum saddle-shaped, or at least much 
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less maikecl Yentrally, includes | of aiu and ^ of xvm (=5) Male 
l)ore8 on penis-Jike poropkoreH which take up the whole length ot 
the segment, as transverse slits on the summits, their centres m 
line with h or the interval ah Speriuathecal pores in 7/^^, between 
6 and c, ralher nearer h Copulatoiy oigana m or i.ithei just in 
front ot 13/14, 14/15, and 16/16, souietnnes also on 1(5/17, in ah 
Septum -J/o linn, 6/6 inodeiately thickened, next two missing, 
8/9 thill, 9/10 and lU/ll considerably tlnckened, 11/12 normsd. 
Gizzard subsplieiical Calcifeioiis glands only (liscoveroil on 
opening the cesopliagus, in xn Testes and fiinnels in x and xi, 
those in x not vestigial Seminal vesicles m ix and \ii, the 
anteiior ot model ate size and lobulaled, the jiosteiior ext.eii(!ing 
back through xiii aiul xiv, or bulging back tlie septum 12/13. 



Fig 261 — Euiy^ihc^ita incommodns (^Boclcl ) var fulyidmt 
distal end of penial sola 

Proetates begin behind in xix. Spermathecul ampulla large, 
globular, and sessile ; no duet-, diverticula niuneiouN, attached in 
ft complete circle round the base of the anqniJla, 8-16 in number, 
each free from the otliera or bound up with them bv conrmciive 
tissue. Pemnl sette (text-fig. 231) 0 9 nun. long and 17/x thick in 
the middle ; shaft sliglitlj curved, tip bliintlv pointed , oriiaiiienta- 
tion of short transverse rows of fine points over the tip and distal 
part of the shaft. 

Ics The distinctions between tins form find the type of 
the species are not great — the colour, the shajie of the tip of the 
penial setce, aii'd the considerably greater extent of the ornamenta- 
tion 111 the present form nre the chief. 

DwirihiUion Auwarganj, Cawiipore Dist. 
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10 EntyphcBTis manipurensis 

1921 Entiipha'ns manipiivmsiiiy Stephenson, Uec Ind. Mus. xxii, 
p pi xxviii, fig 11. 

Length 120 inni. , diameleL’ 5 iiiin. Segments 102 , after the 
fiist tew tfie segments are divuled by secondary furrows, tri- 
aunular beliiiid tlio cliteJluin, and soinu segments iii front of the 
clitelliiin sti Ilf iirllier subdivided Colour dark grey Prostonniiin 
tcinylobous Doi wal port^s from JO/11 SetiO paired, in midcllo of 
body = ydl , boliind dilelluiii i 

]n front of cbtelliiin «?> = = = ot circumference. 

Clilelliim includi's gxiii-jxvii (= 4 ^) Male pores on proniiiieiit 
round piipilbo, on xvii between a and /j , a trench round each 
papilln, the outer margin of Die trench sbglitly swollen and lu- 
deuted Veiilr.d surface ol xvi depressed and fissured; genital 
markings uauaih'' present as oval .ireas with raided margin, m* 
behind, or m trout of the sotal zone, their number varying, 876 



Pig. 2.J2 —J*W7/}Jiocnn intmtptnejmn IHtoph. , distal (Mid 
ut piMiial aetti , X oa IfiU 

in all. S peril uithocal pores in 7/8, with teiitn^ lu ah. Small 
papilltc ^jiriouHly ni Hperiniilhnciil region, behind tlie apertures, or 
mid\entrallv on viii or i\. 

Septum 4/ri shglilly, Tj/O much iliicleiK^d ; S/9 the next, soine- 
Mlmt tlneheiied, H/lD eoiisidemhly so, 10/J 1 very stout, 11/12 
I'resinit, tliin , S/9 und fl/10 displaced buekxMirdH, Gizzard huge. 
CaleifeiDUH glands ns usual iii II 10 genus. Last, heart in xni; 
dorsal vess(*l coiilniiKMl forwards on to tlio pharynx Micro- 
iienlindia behind ditellum in a single row per segment. Two 
pairs of funnels, apparenlly free, in x and xi. Seminal 
vesicles in ix and xii or \ii-\iii. Prostates a close coil; ducb 
also coded, narrower tlmii glandular part, only slightly shining. 
Sponnathecflo as ovoid sacs, sessile on parietes , diverticulum 
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Single, sessile, slightly lobulated, one-third as bioacl and half as 
high as ampulla. Pemal setae (text-fig 232) 1 5 mm. long, shaft 
straight, tip slightly curved, tapeiing to a blunt point, a number of 
fine triangular teeth on the tip. 

Distribution. Manipur, Assam 

11. Eutyphceus masoni (A Q. Bourne). 

1889. Typhceua maaom, Bourne, J Asiatic Soc Bengal, Iviii, 
p 112, pi. Ill, figs 1-S. 

1896 Becldaid, Monop* p 474 

1900 Biitypha^us maaoni, Micbnelsen, Tier x, p 323. 

1901 Typhanta maaom^ Beddaid, P Z S. 1901, i, p 202, text- 

fig 68 

1907. Eutyphama hastianua E. andeisofiiy Michaalsen, Mt Mus. 

Ilamhiug, XXIV, pp. 183, 186, text-figs 27; 28 
1909. Euiyphwua haatiamis JS imdoiaoni^ jMichaelson, Mom, 
Ind Mus 1 , pp. 286, 288, pi xiv, figs 40, 41, 68-01, text- 
figs 38,34 

1910 Eiityphwiia haatianusj Micliaelsen, Abh Vei Hamburg, xix, 
p 91 

1916 Eutyphceus haatianuSj Stepheueon, Rec Jiicl Mus xii, p. 342. 

Length 130-220 mm., diameter 4^-6 J mm. Segments ca. 
216. Colour doraally dark violet-grey, ventrally daik grey 
Prostomium tan}lobons. Segments in front of clitellum multi- 
nnmilate from in onwards, those ]ust m front oi clitellum with as 



Pig 234 — JfMyplKcm maaoiht 
(A. Q- Boiinifi); diRfiil end of 
ponial seta (flat, sido) , X 200. 

many as seven annuli. Dorsal pores not visible in front of 
ehtellum. Setfie rather small, widely paired to almost separated ; 
behind ehtellum a6=|afl=§6c= or is slightly less than cd , at 
ends of body a5=|aa=6c and cd or nearly, Clitellum nng- 
sbaped, somewhat less prominent ventrally, ^xiii-xvii (» 4^) 
Male pores approximately in ah, m deep grooves, each of which is * 
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surrounded by a broad wall foriinng three -four tbs of a circle, open 
in front. Genital maikiiigs as paired oval areas on 15/16 m 
16/17 in a or more rarely on 14/15 and 18/19, sometimes on 
9/10, 19/20 and 20/21 ni ab Speriiiathecal pores ni 7/8 between 
h and c 

Septa and calciferous glands as usujil in inelandric species. 
Gizzard large. Typhlosole large, aimjile, with broad base, tri- 
angular m transverse section. Funnels in ai, enclosed m a 
common sac which extends forwards on each side to enclose tlie 
testes also. Seminal ^eslcIea extend through several segments. 
Prostates long, glandular part inncli coiled, duct 6 mni long, 
thinner than glandular part, \^indiiig irregulaily Spermatheeal 
ampulla irregular, with broad short lobes and thick ^ory shoit 
duct, diverticula two, opposite, hidden beneath ampulla, each 
consisting of about three rounded seminal chambers muted on a 
common stalk (text-fig 233) Penial setie (iext-fig 234) up to 
5 mm long and 50/x thick, very slightly cunocl, distal end not 
broadened hut flattened, and on one side somewhat hollowed, 
ending in a sini])le triangular point , distal third, except extreme 
tip, besot with a large luiinbei of minute sculpturinga, convex 
towards the tip of the seta, arranged in transverse rova, the 
appearance being that of fish-scales. 

UeiKiailcH The chief difference between E hasiuvmjis and and^)- 
Mas the penial setie, the condition dcscrdied in andcrsonl 
was later recogni/ed by Michaelsen as being an artificial production ; 
a minor difference \vaa that the setal interval aa^ho m andersonu 

Michaelseii in 1910 suspected the identity ol his species with 
E. inaso7ii ; the difficulty was that Bourne said nothing about any 
ornaiiieutation of tlie penial aotfio ; he also described two forms of 
lliese selm, but one of those is doubtless only an immature stage 
of the other. The sculpturing of the penial setoo is fairly fine, 
and may have been neglect ed bs' Bourne ; it is always to be 
reinmubiTed that m the da\s of the earlier writers, it was 
not known what characters would ultimately be important 
for .systematic distinctions (and therefore should he minutely 
described). I consider that the fact, that I received specimens of 
Miclmolscu*s E. hasiunivs from Dohra Dun, the locality from 
which Bourne and Beddaid received E turns the scales 

sulficienlly in favour of the identity to warrant the above 
synonymy. 

Distribution, Debra Dun, Basti Diet., Bara Banki (United 
Provinces), Sirsiah (Miizaffarpur Dist.,Bihar )5 Calcutta, liajshahi 
(Bengal). 

12. Eatyphedus mohammedi ISteph* 

1914, JEkityphmia mohmnmedi^ Stepheuson, llec. Ind. Mue. x, 
p. 360, pi. xxxvi, Iig. 0. 

1920. IkdynlKBua mohammecUy Stepheuson, Mem. Ind. Mus. vii, 
p. 241. 

Length 39-76 mm, ; diameter 4*6 mm. Segments 149 ; some 
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preclitellar segments inultianiuiliir. Colour light grey, mid- 
dorsal purple streak anf.erior]}^ Prostoniiiirn tajiviohoiia, or com- 
bined pro- and tanjlobous Doisal poies from 11/12 In geiioral 
in front of clitelliim ali^};-\aa—\hc=^\cd; 
behind clitelliim = , dd ^ riitlu-r less tlhiii | 

of circumference. CJilelliiin indistinct, ^xiii-xsoi (= 4^). Mule 
pores in i, on distinct papillae Speriinitlieciil poios ovteriinl to &. 

No genital markings 

Septum 4/5 sliglitlv, 5/6 inodoiutelv thickened, 0/7 and 7/8 
absent, 8/0-10/11 inodeiateU lLiii*keiied and close logethcr, 1 1/12 
present and slightly thickened (riz/.aid ot mndorate size. Cnlci- 
leroiiB glands as swellings of .'ilnnenLiry 1 uhe in \ii and neigh- 
bouring part of (Dsophagus Intestine begins in xv. Last heart in 
xni ; doisal i essel continued forwards as far as pharynx, hearl of xi 
with noriijal rehilions. Micronephiidm low aiul of niodorat.e sue 
beliind genital region, arranged m a transverse row in each seg- 
ment Testes and funnels fiee in x and \i Wemimil vosicies 
small, in ix and \ii Prostates con lined to xvin , duct in xvn, 
looped once, with convexitv outwards. Sperinathocio very small, 
ampulla hemiaphencal, sessile on hodv-\Mill ; a ring of seven 
diverticula round base Penial setie small, 0 5 iiiin long, 18 in 
maximum thickness, sliaft gently curved, curvature increasing 
towaids tip, vdiicli is bliinrly pointed , a few iniiuite triangular 
teeth iieai tip 

Remarlca The description raises the suspicion that the speci- 
mens were not fullj^ mature, and that they may belong to 
E lYicommodns, perhaps the penial setro will cliatingiiisli them — m 
the present form there is no swelling of the tip, and the extent of 
the ornamentation is ratlier more limit^nl {cf the two iigs on 
pi xxxvij Eec. Ind Mus x) The abHeiico of genital inarkiiigH in 
the present case might be jiarn Holed by tlnur ahsenco in E. henga- 
winch I have shown to be a form of witliom I confosH to 
being doubtful, and should not he surprised if furtlier investi- 
gations show that the present form is to he united with 
E, xiiGommoduft 

Eistnh'iition. Pawal Pmdi ; Allahabad 

13 Eutyphoens nainianus 2[ich 

1D07 Eiihjphn'in nmmmuiR, MicliaolHeii, Mt. !M ns. TTamburg, xxiv, 
j> 177, lext-tlg 21 

1009 nelson, Mem. Jnd, Mua, i, p. 225, 

pi. xi\, lif». Ot, texl-lig 27. 

Length 60 nnn ; diameter 3-4 j mm. Segments 138. Colour 
gi*0y Proatoniiiini tanylohoiis, longue broader behind. Seltc not 
closely ])aired, at hinder end separated; in poniclitellar region 
• «Z=7 ; 4 6 5, cZd=ca. of idrcumference. Dorsal 
pores inconspicuous, only seen behind cUiellum Clitelliim ring- 
shaped, xni-xvu (=6) Male pores on \ery prominent almost 
circular papilleo, the centres of papiJIss in & or nearly so. Pemale « 
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pores ]u3t ]ii trout of sette a of \iv. Spennathecal pore^ m or 
rather inteiual to e A tmnsversely oval area in 16/17, extending 
slightly beyond a on earli side, faurroiiiided by a wlntish wall, and 
divided down the middle by a him i Jar wall 
.ISepta and culcifeioiis glands as usual in inetandiic species, 
Gri//aird large Jiitosfine begins in xiv xv) Large liinnels in 
XI, enclosed in a common sac, winch extends npwanls at the sides 
of the segiiieiil A pair of seininal vesicles extending backwards 



2M,') — Kiiiyplimio.iminiamis'blixiAx , spoi nmtbica , X 10 

to XX, constricted by the sepia Glandular part of prostate large, 
occuiiying iilumt Pour segiiieiits , dint, innseular, nariowev than 
gland, lelativel}" long, ]oo])ed, the loop extending laterally. 
ISperinJilliei.al ampulla nearly globular, duct veiy short, about 
ball' as tiiick as imipiilla , clivertu ula in two gi-oups of small round 
chainhers, which form an incompieto circle round the base of the 
ampulla, interrupted at two points (text-tig No pemal setsp. 

Diatrdmiloii Naini G^aJ, Kuinaon List., W. Ilimalaysis. 


14. EutyphcBUs nepaleusis Muh. 

1{)(j7 Eut{iph(i'n» Michnelfiuii, Mt Sliia. llaiiibiirg, xxn , 

p J 7t), JO 

1000. BiLtypluviLH nt^ptdnihta, Rlieliaelaeii, Mem. Jiid. Mus. i, p 230, 
pr XIV, tig. 37, te\L-llg J6J 

Length 1 I0~J40 mm.; diaimder from 0 iiiin. in olilellar region 
to ca 3*5 mm. at liiiuler end. H(*ginentH 150~lh0. Colour 
grcyiKh. Ih’osloniiiuu more ur less distinctly limy lohoiis , lateral 
bordiM'H o( tongue not always disliiict Jv dilJeroiil \ rom 1 he crow d of 
longUiuliiial liinowH on 1 . Hi'gmenl.Hiv-x bi-,1n- or iiiiiltiannulnr 
Heim inodeiutely laige, especially tin* ventral selm of tlio ante- 
elitellar region ; all ventral, all wiiltdy paired oi hepiirated; rra a 
litlle greater l•lnlu he about the same hh af, and a little givaler 
than iih^ iutssea. !]«//;; dtlss:']- ^ of circumterence Lorsal pores 
from ]U/ll. Clitelhiin less marked veiitmlly, xiii-xvii (=5) 
Mala pores on thick tninsvei-sely ovnl pH]n)itu, the centres of 
which nro a litlle lateral to h. Eeinalo poies in Iroiil of a ol xiv, 
each surrounded by a whitish area. vSperinath(‘tal pores eye- 
shaped, wilii oeiitrefl in c. Genital inarkingH as paired ti-ansversely 
oval cushions, between and extending outwards and inwards 
beyond a and h ; most constant on 15/JG, usually on 19/20 and 
• 20/21, sometimes on 18/19, and unilaterally on 14/16 and 21/22. 
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Septa 5/6 aud 8/9 very tliick, the intermediate septa miasmg ; 
9/10 and 10/11 somewhat thickened. Gizzard laige^ oblique. 
Calciferous glands as usual. Large funnels in xi, enclosed lu a 
sac which appears to embrace the oesophagus as a ring Seminal 
vesicles in xii Prostates very Jong, occupying about six aegnieiibs ; 
duct long, muscular, describing irregular loops, thinner anil 
shoiter than the glandular part, but nevertheless about 20 inm. 
long SpermatheciB (texc-fig 236) very large , ampulla irregular, 
«aC'like, duct shorter, conical, thicker entally where it is about 
halt as broad as the ampulla, tapeiiiig ectiilly , diverticula as two 
groups, five 01 SIX in each group, eacli vMtli sliort stalk opening 



Fig --'Ekity'pli(mi8 nepal(in8iB'M.\o\i , sporinatheoa , X 5 

into ectal part of duct, most are simple, some di\ided into two 
seminal chambers, all small ; in addition, at each side a much 
larger diverticulum, irregular and sac-like, stalked, opening into 
the ental end o£ the duct, oi lower down amongst the true 
diveiticula (? separated lobes oi‘ imim pouch, functioning as 
accessory diveiticula) No penial setee 

Rmarhs, For a somewhat similar condition of an accessory 
ampulla cf Octocliaius pachpaliarensts, 

JDisiribution. Ohitlong, Little Nepal Valley. 

15. EutyphcBTifl mcholsoni {Bedd ) 

1901 Typh(B\L8 7ncholsonty Beddurd, P. Z S. 1001, i, p 10/5, text- 
tigs 54,55. 

1907. EidypJi(BiL& khaniy Michaelsen, Alt Miis ILuubuvg, xuv, 
p 182, texl-fig. 20 

, 1909 Eutyphaius IJianXy Michaelsen, -Mom. Tnd Mus. i, p, 

pi. M 7, figs 02, 63, text-fig. 32 , 
p 219. 

1910. Eutyplimm nioholmiiy Michaelsen, Abh. Ver. Hamburg, 
XIX, p. 92 

1914. EutyphaiiiA mclwlsoni, Stephenson, Itoc Ind Mus. x, p 354. 

1916. Eutyphoiiu mohohoyuy Stephenson, Itec. Ind. Mum xii, 
p, 342. 

Length up to 185 mm.; diameter up to 6*5 mm. Segments 
190-225; secoiulaiy anniilation behind ni; in some preclitellar 
•segmentfl as many as four secondary annuli, behind clitellum 
three. Colour dorsaUy brownish to violet-grey, ventroUy yellowish 
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^rey Prostommai combined pro- and taiiyioboiis. Dorsal pores 
apparently begin m front of clitelluia. Set® all ventral, ah he cd 
=3 5 4 behind clitelluin , au less than ho in front of, greater 
behind clitellum, sotoB piesent oa clitellum Chfcelluiii or 
all xiii to XVII (=4} to 5) Male pores near together, surrounded 
a eoiumou ridge, in a or even closer Female pore siugle, on 
left side III front of seta a of xiv. yperinathecal pores in a Genital 
papillm ciicular or slightly oval, in 15/16, close together, 
surrounded by a common wall or groove, and sepaiated from each 
other in the middle line by a groove; occupying most ot the space 
■between setal zones ot xv and xvi, and laterally extending beyond 
the line of h. 





Fig. '‘JiM nichohmi Fig 238 . — Kiityphmts moholmii 
(Bi'dil.), Huermathuca , X 10. (Bedri), dintal end of penial 

seta , X 225 

8epta 4/5 and S/0-10/11 very strong; 5/6-7/8 absent. Caloi- 
ferous glands and vascular sj^stein ns usual in iiielandric species. 
Intestine begins m xv ; intestinal pouches five pairs, beginning 
about Ixxxiv. Testjs sac common to the organs oF the two sides. 
Seminal vesicles long, extending back to xiv, flatlened, the margins 
somewhat lobulated. Prostates tightly coiled ; duct musculiir, in 
an S-like curve, of fair length, much thinner than the glandular 
part. Sperinathecnl ampulla broad and short, somewhat lobed, 
the lobes showing a number of small lobular protuberances ; duct 
rather long (longer than height of ampulla), half as thick as 
ampulla, narrower ectally; diverticulum fan-shaped, on outer 
side of duct, or double, each broad, with 3-6 seminal chambers. 
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Penial setsB (te\t-fig 238) about 4 min. long, 20 /x thick, no.irly 
straight, tip rather blunt, omameutatioii ot spartiB iiuliaiinct 
triangular teeth (not always present). 

B&marlcs A variable species , for example, I i’oiind tlnit tlio 
papillae on 15/10 may oi may not be auirouiuloLl liy a wall, and 
that the male blits may be united in a single one 'Plio pomal 
setae, accoi ding to Mithaelaen, may be shorter and tliiiinor limn 
given above, the tip appears oKen to be sbai ply heiiL, alinoNt 
looped (but it is common in the genus to liiid the lip suit and 
bent or defoiined) I examined the temale pores, and IduikI the 
left present alone m nine, a large left with a small right pore in 
two, and no pores distingiiishaljle iii one. 

Distribution Salmranpiii, Lucknow, Bara Banlci, and Basil 
Difit., United Pi o7mceB , Eajmahal and Calcutta, Bengal. 


16. Entyphoeos orientalis {Bedd ) 

1883. Tfjpluvus Quentalis, Beddavd, Ann. IMag N. II. (5) mi, 
p 210, pi viii, figs 1 , 2, 4, 9-12 

1888 Typh€eii8 orient alis^ Beddard, Quart J, !RIic Sei. \^iY,p 117, 
pi viii, fig 2 

1895. o; Beddaid. Monog p 4?;) 

1898. 07 ze/z/a/ia, Fedaib, P. Z H. ISOS p. 415, 

1900 JEuiimhcem oi leiitalu^ JMichaelBon, I'lei x, p ilJ2. 

1901 TijpncRiis ormifabi^t Beddoi’d, P. Z. S 1001, i, p 205. 

1922. Butifplimus ortenfnliSj iSfcephensoii, lita*. Inti. AIuh, x\iv, 

p 437, text-lig 3. 

Length 158-250 inm. , diameter 5-8 mm. SegmeiitH 192. 
Dorsal pores present behind clitellum. 8nt£D all ventuil Ohiellum 
includes xiv and a sinall part of xiii to xvii (=moro than 4), 
The male area, on xvii, presents a pair of brackot-sluijieil grooves 
([]), each oveihung on its outer aide by a thickoiiod ridge ; male 
pores in the postenor corner of each bracket, a liftln outMdo />. 
yperinathecal pores slit-like, between h and c, but iieariu* f, tho 
outer end of the slit reaching the line of o. Threes [unrs of genii al 
papiUoB, interseginental, in front of the male pores, tranavursely 
oval, depressed m the centie; another pair in 18/ 10, aojaeliines 
papiUiB in 19/20 and 13/14; papillm in line with nh, 

Fi\e glands, increasing in .size backwards, on dorsal surface of 
intestine towards end of inid<lle third of body, Home oj* nil hilobnd 
(i. one lobe on each side oL the middle line). Honiimil vnHi(dc‘a 
extend back to xv. Prostates as large coiled tubes ; ducts thinner. 
Spermathecal ampulla an. ovoid sac, with creiiate margins; duct 
from under surtace of ampulla, short, stout, muscular; two 
diverticula, one on each side, each with one, tw'O, or three seminal 
chambers, join the mam organ where ampulla passes into duct. 
Penial sefro 2*6 min. long, 26 /u thick in middle, shaft almost 
straight , curved, bluntly pointed and flattened tip ; ornamentation 
of closely set oblique markings along the borders of the distal end. 



BUTTrnacus, 


449 


Memavks. The original description states that septa 5/6 and 6/7 
are thickened; this may be a mistake for 4/5 and 5/6. The 
oblique ridges on the penial setie are described by Beddavd as 
“ chevron-shaped ridges ” 

IhstvibuUon, Dehra Dun , Calcutta 


17. Eutyphoeus paivai MicK 

1007. Eufyphcc^is patuai, Michaelsen, Mt. ]\[us Hamburg, xxiv, 
p J 78, text-fig 23 

1909. Eutyphoius pmvaif Micliaelseii, Mem lud. Mus i, p. 228, 
pL XIV, figs 38, 39, text-fig. 29 

Length 105 inm , maximum diameter 5 iiiiii. Segments ca 
220. Colour violet-browii dorsally, with darker middorsal stripe , 
greyish laterally and ventially. Prostomiuin tanyloboua, borders 
of tongue parallel. Do i sal ])ores inconspicuous. Setce all ventral ; 
aa : ab , Lc . cd=: 3 2.3* 2-2:^ , del greater than halt of ciicum- 
fereiice, CliteJlmn ^xiii-xvii (=4^), ring-shaped, but less 
marked veiitrally, and absent veiitrally lu xvii. Male pores in 
hollows, about in />; surrounding parts of body-wall tumid. 



Pig 2Z9 --^Eulyjdtims pnimi Mioh , 
flpurmabueoa ; X 5. 



Spennatliecal pores as slits between h and c, neai’er to 6; tumid 
patches in front and behind. Genital markings as paired ti’ans- 
versely oval areas, m and slightly transgressing ah, on 16/16, 
10/17, and 18/1 9-22/23, seven pairs in all. 

Septa, calciferouB glands and anterior male organs os usual 
in motandrio species. Gizzard large. Intestine begins in rv. 
tJemiiial vosiclee lubate, extending bock to xvi. Prostates large, 
occupying segments xvii-xxi ; duct thin, relatively long, describing 
several loops. 1:1 perm athecal ampulla irregularly sao-shaped, 
constricted (? constantly) in front of the middle, thicker behind ; 
duct broad and short, from the under surface ; diverticula three 
or four, in a single group, each irregularly sausage-shaped or 
stiimp-like (text-fig, 239). Penial setes (text-fig, 240) ca. 4 mm 

2 Qt 
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long and 32 /i thick, scarcely bent, scarcely tapering distally ; tip 
hent more strongly, flattened but not broadened ; distal third of 
seta except extreme tip with densely crowded irregular transverse 
rows of fine teeth. 

I)islribuiio)i. Pnsa, Biliar. 


18 EutyplioeTiB pharpingianus Mich 

1907 pliarinngiantis^ Michaelsen, Mt. Miis TIamhurg, 

XXIV, p 177, text-fig 22 

1909 Eiitijphaim pliarpintjianus, Micliaelseu, Mem Iiid. Mas. i, 
p 226, pi XIV, figd. 66, 67, text-fig. 28. 


Length 130 mm. ; diameter 4-4^ mm. Segments 118 Colour 
grey. Prostoinium indistinctly tanylobous, small, retracted into 
bac^ cavity. Dorsal pores from 11/12. Setco moderately large, 



Pig. 242 . — EivtypJiOiUB plmpingiamiB 
Mioh. ; distal end of penial 
seta ; X 225. 


“the ventral paired, the lateral separated, cd^ho^\^ah^^aa\ 
of oiroainference. Oiitelluin xiii-xvii (= 6) j somewhat leas 
distinct ventrally between the hues of set® a, Male pores on 
nearly circular papilleB, about in 6. Pemale pores irt front of ft o£ 
XIV. Spermathecol pores in 6. Q-emtal markings as four pairs 
o£ transverse shts or narrow areas, m ft6, on hinder parts of ;s:iii- 
XVI or in furrows 13/14-16/17. 

Septa and calciferoua glands as usual in metandric species. 
Oizzard large. Funnels in xi, perhaps enclosed in a common 
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testis sac. Seminal vesicles extending very far back, to xxxiii iu 
the single specimen, broader and lobed m their aiiteiior part, 
constricted by tlie septa Prostates wifcli veiy long and convoluted 
glandular part, occujiying about four segments ; duct thinner, 
relatively long, describing two loops, muscular. Spermathecal 
ampulla nearly globular , duct indisLmct, very sliort, about half 
as broad as ampulla , diverticula as an interrupted circle of seminal 
cliambers round base of ampulla in groups of twos, threes, or 
fours, or single chambers (toxt-fig. 241). Penial set® (text- 
fig. 242) ca. 1]| mm. long and 26 jj, thick, bent only in the distal 
part, scarcely tapeiing, tip simple and blunt; oinamentation 
beginning some distance above extreme tip, of sparse small 
11 regularly toothed ridges or rows of short teeth, 

Distrtbufzon Pharping, near Katmandu, Nepal Valley. 

19. Eutyphceufl quadripapiUatris Mich- 

1907 Eutypkmm^ quadnpajnllatmj Micliaelsen, Mt. Miis. Ham- 
bmg, xxiv, p. 175, toxt-fig. 19 

1909 JSuti/pIicnfLs qiiad) ipapillaUta^ Micliaelsen, Mom Lid. Mus. i, 
p. 221, pi. XIV, fig. 55, text-fig. 25 

1910. qaadnpapiUatm, Micbaelsen, Abb. Ver, Ham- 

burg, XIX, p. 90 

Length 60-70 mm. , maximum diameter 3^ mm. Segments 
120-165 Colour m general yellowish green, with a light rose 
tint anteriorly. Dorsal pores from 11/12. Set m all ventral ; in 



b'lg. Mich , spermatheca, X 8. 

general an ; ah i ho • rd=4 : 2 1 4 1 3 in middle of body , ca. g- of 
circumference. Olitellum indistinctly saddle-shaped, at least iu 
the Iniuler port; xiii or |xLii-xvii (=4^ or 5). Male pores ou 
proininenli transversely oval papillm, the papillm in ah and extend- 
ing somewhat outside their centre a little internal to &. Pemale 
pores just m front of set» a of xiv. fcipermathecal pores on 
small transversely oval papillm between a and &, somewhat nearer 
to h. Genital marldiigs as two pairs of transversely oval papilhe 
or areas on 13/1 4 and 14/16 about in h 

Septum 4/6 strong, 6/6 very strong, 6/7 and 7/8 missing, the 
following septa as far as 11/12 scarcely strengthened, except 9/10, 
which IS moderately strong. Gizzard large. Oalciferous glands 
as usual in the genus. Intestine begins in xv. Testes and 
funnels in x and xi, apparently free ; those of x much smsdlei' than 
those of xi, but by no means vestigial, aeminal vesicles in ix 
and xii, the anterior pair confined to ix, the posterior extending 

2o2 
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back as fav os xxx , both pairs much inciaed Prostates with long, 
colled and adpressed glandular part, occupying about three seg- 
ments ; duct thin, somewhat bent ; sperm-ducts ol: one side unite 
towards their ectal end, pass the end o£ the prostatic duct ou its 
outer side, and turn round to open luto the same pore irom behind. 
{Spermatheca (text-fig 243) with nearly ciiculai and depressed 
ampulla , duct short and conical ; about ten stump-like diverticula 
o£ different sizes, sometimes united two together at their bases, 
the whole forming a rosette round the duct, which may be luter- 
rupted moie or less at two points, the rosette being tlieii divided 
into two groups, in situ the diverticula are nearly hidden Kc> 
penial setm. 

Distribution, Sirsiah, Bihar , Saraghat and Calcutta, Bengal. 

20. EatyphcBus scutarius Midi, 

1907. Biityphc&m &cutanits^ Michoelsen, Mt. Mas Hamburg, xxiv. 
p. 186, text-fig. 29 

1909 Eutyphaus sc^itanusy Michaelaen, Mem. lud Mus, i, p. 240, 
pi. \iv, figs. 61-63, text-fig 36. 

Length 140-180 mm , maximum diameter 5 mm. Wegiuents ca 
290, Colour greyish with violet tints at the anterior eud. Pro- 
stomium indistinctly epilobous (?). Dorsal pores from 11/12. 
Set© all ventral, paired, but not closely ; behind clitellum act ah . 
ho ci=3 .1:3:2, lu tront of clitellum ah larger (=3 2 3.2), 
at posterior end cd nearly as large m 6 c , but arrangement somewhat 
irregular ; dd greater than halt of circumference Clitellum ung- 
shaped, |xiii-xvii (= 44) Male pores a little lateial to 6, eadi 
a small aperture surrounded by a ring-sliaped wall. A media : l 
ventral male area ot hexagonal form, iiiclucliiig 4xvi-4xviii and 
extending laterally nearly to c, the anterior and lateral * borders 
often marked by a wall , male pores m the lateral angles of the 
area ; the ring-shaped walls of the pores connected by a transverse 
wall, the space between the transverse wall and the anterior wall 
of the area often depressed, so also sometimes that between the 
transverse wall and the posterior border of the area, A median 
ventral cushion ]ust in front ot male area on 15/16, transversely 
oval or hexagonnJ, extendmg from middle of xv to middle of xvi,, 
and laterally reaching to midway between 6 and o ; the cushion 
bordered by either a small wall or ridge, or by a furrow, according 
to the stage of maturity. Female pores just in front of and 
perhaps rather mterual to setae a of xiv. Spermathecal pores lu 
7/8 between h and c. 

Anterior septa as usual, except that 6/0 is extremely strong, 
almost as thick as the body-wall (Sizzard large; calciferous 
glands as usual. Intestine begins m xv. Funnels in a common 
testis sac in xi. Seminal vesicles extend back as far as xv. Pro- 
states with very long and much coiled glandular part, not forming 
a compact mass, reaching back to ixiv ; duct thinner, relatively 
long, describing one or two large loops ; sperm-ducts pass round 
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outer side of end of prostatic ducts and bend forwards to oxion 
with them m a common pore. Sperraathecal ampulla irregular, 
sac-like ; duct sliort and narrow, arising from the under surface 
of ampulla about the middle of its length ; diverticula two, oppo- 
site, simple or compound, hidden in the natural position (text- 
fig. 244) Penial setie (text-fig. 245) ca. 2 mm. long, proximally 



Fig 2i5 — Euti/pU(£\iB sc^tiantiB Mich. , 
ponitiiseta, X 4/5. 

ca. 95 jx tliick, tajieriug very little, slightly bent in proximal half, 
more strongly bent distally; distal ond simple, often irregular, 
apparently corrugated, fibrous; distal half of seta with densely 
crowded irregular transverse rows of fine teeth, not easy to 
detect on account of structure of set«i 

Distrihution. Cornillah, Ohitiagong District. 

21. Eutyphosus turaensis 

1020. Euhjphivus tw'aenMnj Slopliouson, Mem. Ind. Mus. vii, 
p. 244, pi. \ij figs. 48, 49, 

Length 100 mm. ; maximum diameter 3*5 mm. Segments 171 ; 
secondary annulation in v-xi. (Jnpigmeiited, no diiference be- 
tween dorsal and ventral eurfaoea, Proatomium small, tanylobous. 
Dorsal pores from 11/12. Setee enlarged on lii-vi, scarcely visible 
on XX and x; anteriorly abssi^aasaiho^^cd; behind elitellum 
ahr= in middle of body ab = jaa = ^be^^cd; 
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nearly! of circumference. Clitellnm very slightly maiked, 
? xV'XVii. Male pores in a pair of narrow transverse depressions, 
which extend from inside a to outside 6, the pores ni h, Spermu- 
thecal pores in 7/8 m 6. Paint genital markings on 14/15, 15/lC, 



Pig 246 — ^utyfhoi\h& t\iraoim& Sfeph , epermatlieca sgou from above , tlio sac 
IS attached to the body- wall by the niiddlo ot its undoi aurluce 

and 16/17, as slightly pigmented spots surrounded by circular 
grooves. 

Septa and calciferous glands as usual m motandric species. 
Gizzard barrel-shaped. Intestine begins m xv. Dorsal vessel 



Pig. 247 . — 'EuUfphoim iiimcnm Stepb, , penial seUe , a, as seen os a 
whole, X 37 , 6, tip more hi^ly magnifled, X on, 180, 

ends at anterior end of gizzard (not posterior end, as usual in 
metandric species). Testis sacs m xi, separate. Seminal vesicles 
large, indented, extending back to the level of 14/16 by bulging 
back the septa. Prostates small, in xviii-xix, coils closely packed , 
duct scarcely narrower than glandulEu: patt, undulating, soft, not 
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shilling. Sperraathecal ainpulla a„s an elongated sac attached to 
body-wall by a portion ot the under surface, no distinct duct, 
diverticula two, one on each side, attached to base ot sac by ii 
short and relatively stout stalk, each lobulated, with three or four 
seminal chambers (tevt-fig 246). Penial setro (text-tig. 247) up 
to 1*5 unn long, 35 /x thick, slightly curved iii the distal half , 
tip bluntly pointed and rather claw-like; ornamentation as very 
tine dot-like markings over distal eighth or tenth of shaft, 
including tip. 

Allied to E. cJiittaffonriiamia, the internal anatom}'- 
being strikingly similar; tlio genital maikiugs, how^ever, are just 
on those grooves where they do not appear in that species 
BisiTihuiion. Garo Hills, Assam. 


22. EutyphcBua waltoni Mich, 

1907. Eufyphwm ivnUom -1- E lengalenBi^^ ^Iichaelsen, Mt. Mils 
ILmiibuig, XXIV, pp 179, 183, l6\t-fig 24. 

1009, EntyphmiB waltom^E, hengitlmsiSf Michaelsen, Mom Ind. 
Mua. 1 , pp 2J9, 235, pi. xiv, liga -10-48, te\t-flg. SO 

1910. Eutyphonm iLmltom, Mielinolsen, Abb. Vbi IbunDui*g, xix, 
p 91. 

1914. EutyphoiiiB waltonif Stephenson, Pec Ind Mua x, p. 362. 

1916. Exity2ihccm waltom, Stephenson, Rec Ind. Miis xn, p 842. 

1017. Eidy^^hwm wahojix, Stephenson, Rec. Ind. Mus. xiii, p. 408. 

1019 Eniyphanis xmltonii Stephenaon and Ilarii Ram, Tr, Roy. 
H()c, 3‘ldin hi, p 447, pi. figs 7, 8 

1919 Exiiyphwm waltmiXy Steinienson and Prashad, Tr. Roy, Soc 
Edm lii, p 465, pi tigs. 8-10 

1920, EutyphmtB walUmif Stephenson, Mem. Ind. Mus vii, p 243 

1922. EutyphamB xoaltonii Sloplieusoii, Rue. Iud» Mus. xxiv^ 
p. 438. 

Length 90-230 nnn.; maximum diameter 4^-6i^ mm. Seg- 
ments 190-210. Colour broMinsli to violet-grey doreally, with 
middoraal stripe behind clitolluin ; laterally and veiitrally ydlowish 
grey. ProBtoiniiim tanylohoua, aides of tongue parallel Dorsal 
pores fi*om 12/13 or 11/12. Setso rather small, paired but not 
closely, behind clitelluin ah^}aa^\bc^^ctl \ in front of clitellum 
and at hinder end setto nearly separated; all ventral, rfd=ca. -3 of 
circumference. Oiitellum ring-sliaiied, but thinner ventrally; 
ixiii-xvii (=4^), Male iiorea lateral to if not in line with 6, in 
deep slits or grooves which extend bel.w een and rather transgress 
the lines a and 6. ITomnlo pores in front of and a little lateral 
to a. Spermathecal pores lu 7/8, in o, in the centre of eye-shaped 
areas. Genital markings as transversely oval areas or glandular 
slits between the lines of the ventral setal couples, somewhat 
transgressing these limits ; nearly constant on 16/16 and 18/19, 
often on 14/16 and 16/17, rarely on 19/20 and 20/21; sometimes 
a pair of organs of a rather different appear ance-^^eye- shaped 
papillflQ— on 9/10. 

Septa, calciferous glands, and vascular system as usual in 
metandric species, Gizzard large. Intestine begins in xiv (?xv). 
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Intestinal cssca about the middle of the body. Pimnels in xi, 
enclosed m a common testis sac. Seminal vesicles iii xii. Pro- 
states veij long, occupying about thiee segments ; duct iniisculur, 
thinner and much shorter than the glandular part, about 6 nun, 
long. Spermathecfil ampulla thick, sac-like ; duct thin, about 
half as long na ampulla; diverticula two, abreast, not opposite, 
each of about four seminal chambers arranged m a faii-like manner, 
apposed to base o£ ampulla, but the attaclinient is to tlie duct 
(text-flg. 248). Penial set® (text-fig, 2-19) up to 4 7 mm long^ 



Fig. 240. — ’Euf}/phmtfi wafimi Mioh. , diRtal 
oncl ol penial sotii.X 400, a, oinu- 
ntientalion, X 3(X)0 

16 /i thick, curved to form about a quarter of a circle; distal end 
cMirved somewhat more strongly, broadened a little and hollowed 
on the concave side, and thus spooii-like, with a somewhat hooked 
tip ; ornamentation of fine bair-Jike spines on convex side of 
distal end, irregularly but latlier densely distributed (may not bo 
identifiable as distinct spines, even with the oil iinmersiou lens). 

RemarJcs. Tins species produces penial setco early, before the 
chtellum and genital markings appear ; hence the description of 
JS henffalerms as a separate species (93) 

Stephenson and Ham Earn liave studied tlie prostate (92), and 
Stephenson and Prashad the calciferous glands (91). 

Disinbutiooi Hoahiai*pur District, Delhi (Punjab) , Dehra Dun, 
Lucknow, A^a, Mainpuri, Fyzabad (D P.) ; Pusa, Sinpur (Bihar) ; 
Saraghat, Eajmehal, Calcutta (Bengal) ; Baroda, Ahmedabad, Navli 
(W. India), Gwalior (Central India) 
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G. Genus ERYTHRfflODEILUS Biepli 

1915 Stephenson, Mem Iiul Mils vi, p 100 

1917 IloiJlochtcfdla JCnifhceoih dm, Stepheuson, llec. 

Jiid Mils Mil, pp 354, 359. 

1920 JIoploch(i‘U‘lla ) -{' E} ijtJirecodi'dub, Stepliensou, Mem. 

liid Mus. vii, p 227 

1921 E) pth (co(h dm, Michaelsen, Mt. Mus IJaiuhuig, x\xviii, 

pp. 36, 38 

Setal arrun^emeiit periclimtiiie One gizzaid in one simple 
segment yoiiv pairs of ciilciferoua glands in x-xiii. Nephridial 
system mixed mega- and microiieplirie, the mieronephridia occur- 
ring throughout the body, the nieganephridia from about xx 
onwards. Testes and funiiols free or in testis sacs; genital 
apparatus various, from an impure acaiithodriluie to an incom- 
pletely miorosc'olecme condition. 

I follow Micliaelseii (99) in uniting the two genera lloplocluetellcc 
(iiH conceived by me, 86) and En/thrccodrihis I now agree with 
Michaelsen that Bourne’s Pencludu stuavti, the typo of the genus 
Jlophchcetclla, is iinrocognizable, but that it probably had no colci- 
feroiis glands, and so did not belong to the present genua and cannot 
be classified along with tlio species which I described under the 
name llophchvtefla. The single species which I formerly placed 
in the genus EvijiJmpodrilxis {E kmnean) differs from those I called 
lloplochcvtella in having testis sacs (found however in Hoploclicdtella 
itnomtda), in having three pairs of seminal vesicles (also found m 
IL nnomaht), and in having only the anterior pair of prostates. 
It IS thus a later evolved spoexos, and 21, anomalct is possibly its 
actual ancestor. 

The genus is io be derived from Hoiviiscolex^ os previously 
oxplnmed, to wliicii it is also adjacent geographically. It bos 
given rise to no descendants, being itself as ^ct in process of 
evolution, and showing in its several species several stages of 
the niicroMcolecine reduction. 

Dntrlfmtion. Western India, iticliiding Bombay and neighbour- 
liood, rortugncHe India, Castle Ilock in Kanara District, and 
Delgaum. 


<• 


I\tij io the sptexes of the r/mue Erythrceodrilus. 


1, One pair of prostatoH 

Two pairs of prostates 

2. Spenuathccal diveiliciibi few, 2-4 

Sperniatbecttl diverticula many, y-2t) .... 

d. Testis sacs present 

Testes and funnels free ' 

4. Genital inarkiugs as two papillas, each sur- 
rounded by a groove, over 16/17 and 

19/20 

Genital raai'kinc'S as two saucei^like de- 
pressions over 16/17 and 19/20 


E, Imtieari. 

2 . 


ih 

5. 

E. 

4, 


axiofjialus. 


E, kenipi typ. 

E, kejnpi var. btfoveatm. 
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5. Spermathecal diverticula in hvo circles E 
SpermathecnJ diverticula iii a single ciicle C. 

6. Spennatliecal diverticula 16-20 in number, E sucto) uis typ 
Spermathecal diverticula 9-12 in number , E sucto) ins yiw affims, 

I have somewhat reduced the number o£ species, ni which, att 
I now think, the variable genital markings were previously 
accorded undue weight 

1. ErythrfiBodrilus anomalus {Btepli ). 

1920. HoploclKotella miomala^ Stephenson, Mom. Iiid Miia vii, 
p 223, pi X, tigs. 26-29. 

Length ca. 85 mm. ; diameter 3 mm. Segments ca. 100. Colour 
pale, impigmented or almost so. Prostomiiim epilobous -J, 
tongue broad, not cut off behind. Dorsal pores from 4/6 Setal 
rings almost closed veiitrally, dorsally the gap = 4?/.: in front of 
the clitellum, Si/s: behind it, in middle of body ; setal intervals 
decrease somewhat from the inidventral line outwards, so that 
afl>a6>6c >cf(5 , numbers 36-44/vui, 40-46/xi], and ca. 40 m 
middle of body. Clitellum |xiii-;|xvi (=3J. On male area two 
pairs of crater-like depressions, with thickened and rounded 



Fig. 260 — Erythrmoclnhis anomalus Fig 261. — hjnjih'fpodriliis anomalus 
(Steph.) , aperraatlieca (Steph ) , of oopulaCory seta. 

margins, rather oval m a transverse dmection, on xvii and xix, 
longitudinally taking up thS extent of the segment, transversely 
extending from 6 to 7i , the two depressions of a pair united by a 
transverse thickening; prostatic pores in the inner portions of 
the depressions, between o and d There may be similai* de- 
pressions, one or two, on xviii also. Female pore singh*, in front 
of the setal zone of xiv. Spermathecal pores two pairs, on small 
papillm on viii and ix, in line with o, about one-flftli of the 
circumference apart, the pores of viii in front of the setal 25 ono, 
those of ix m it. The setse on the ventral surface of viii or ix 
may be displaced forwards or backwards. 

Septa 11/12 and 12/13 perhaps somewhat thickened. Gizzard 
large, ovoid, firm, m vii. Calciferous glands in x-xiii, small, ovoid, 
set off from the ossophagus, tho^e in x and xi within the testis sacs.. ^ 
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Intestine begins in xvi. Last lieart in xii ; no large vessel in xiii, 
but in XLV a pair of large vessels, given off from the dorsal vessel, 
perhaps distributed to the alimentary canal. Megan epbndia from 
XI, Testis sacs m x and xi, enclosing alimentary canal and dorsal 
vessel, and in x also a pair of seminal vesicles. Seminal vesicles 
in IX, X, and xii. Prostates two pairs, the anterior occupying 
xvii-xviii, ihe posterior Mx-xxi ; clucta stouter than the glands, 
shining, rather short, striiiglit, thinnor at the ental end. The vasa 
deterentia of the same side pass backwards side by side, one 
ending near the termination of tlie anterior prostate, the other 
near that of the posterior. Small ovisacs in xiv. Two pairs of 
aperniathectc (text-fig. 250) ; the ampulla an uregular sac, duct 
stout, nearly as long as ainpiilhi, thicker above, contracted and 
shi^iy below, set off from anipnlla by a constriction, diverticula 
Iw'o, opposite, on the duct below tlie upper dilated part, sessile, 
each consisting of a few rounded seminal chambers. Clusters of 
iiiiger-sbajied accessory glands, 3-6 in each group, near the 
spormalliecal duct. Oopulatory sotoe (text-fig. 251) associated with 
tho accessory spermathecul glands , length U’61 ninn, diameter 
22 /jt, almost straight, with a slight proximal curve, taperiug and 
bluntly pointed di.stally ; ornamentation as a few very fine oblique 
linos or semicircular markings near the tip. 

limn.arl'8» Differs from the other species of the genus in the 
manner of ending of I he vasa deforentia, and more primitive in th^ 
greater eoparatiori of the spermatliecnl and of the prostatic pores 
ot the same side. Tlie presence of testis sacs may or may not be 
primitive. The species is similar to E, hmnemn in having testis 
sacs, and in having the same number of seininnl vesicles m the- 
same positions, and may be the direct ancestor of the latter 

])istrihiitiQ\u Belgaum, Bombay Presidency. 

2. Erythraodrilus inoniatxis 

1017. lioplochatella iywrmUi^ Htephonson, Bee. lud. Mus xiii, 
p. 305, pi. XV 11, fig. 17. 

Length 101 mm. ; maximum diameter 0 mm. Segments 79* 
Colour light brown dorsal ly, pale voutrally. Prostoinuiin epi- 
lobous (or perhaps may be tanylobous). Dorsal pores from 0/7. 
Sotol rings closed doimlly, and almost so ventrally ; setjB of 
vhi-xii very small; numbers 84/v, 80/ix, ca. 84/xii, 85/xx, and 
91 in middle of body. Clitelluin ^xiii-xvi (^= 3i), brown and 
markedly constricted. Prostatic pores two jiairs, on xvii and xix, 
at the hinder and anterior borders respectively ; small pits, fairly 
close together, broadly oval in outline, with distinct Jip- Female 
pore as in Buctoriun, Spermathecal pores represented by two 
pairs of transversely oval papillee on viii, between the setal zone 
and the anterior, and the setal zone and the posterior, limit of the 
segment respectively, not far from the middle line, Setes of viii 
^ absent ventrally ; a few dai‘k dots on the posterior spermathecal 
papillsB piay be displaced setae. 
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Septa as in mctorius. A barrel-shaped gizzard in vi. Cal- 
ciferous glands in x-xiu, small in the two anterior, large in the 
two posterior segments, ladney-shnped and attached by tlie hilus. 
Intestine begins m X7i, lymph-glands as in suctorviis'^ a large, 
probably lymphoid mass on the cesophagus in xv Last heart iii 
xm, vessels m xiv as in suctorms, J^^'ephrldla as m Icempt, 
Anterior mole organs disposed as in suctomis ^ anterior seminal 
vesicles very conspicuous, larger than the posterjor Prostates 
iai’ge, the anterior extending back to xxiii, the poateiior to xxvin , 
ectal portion as a thin coiled duct, becoming thicker towards its 
end. Vasa defereutia sepamte to their ending, both end in 
connection with the termination of the anterior prostatic duct. 
Apparently a small ovisac in xiv Spermalhecal ampulla an* 
irregular sac, narrower below, and continued into the duct with 



Fig 252 ^Erj/ihr(eoclritit 3 inonmtiis f Hpeiniathoca. 

no sharp demarcation, duct about half as long as ampulla, 
narrower towards ectal end , a double ring of small diverticula, 
about 20 in all, round junction of duct and ampulla (text -fig, 252). 
Accessory glands in region of prostatic apertures, three pairs, in 
xvii, xviii, and xix ; those in xviii the largest, taking up whole 
length of segment; stalks shoi’t and stout, those of tlie glands ni 
xvii and xix passing through the septa to join those of the glands 
in xvui. Accessory spermatliecal glands in two groups of five 
each, each group between tlie ends of tlio spermathecfo of the 
same side, about tlie middle of the length of viii. 

]>}Strihuiio)u Talewadi, near Castle Rode, W. India. 

3. ErythrsBodrilus kempi {8Uph), 

1917. SophchcBtella hempi^ Stephenson, Roc Tud. Mus. xiii, 
p. 392, pi xvii, figs US, 16 

Length up to 103 mm.; diameter 4 5 lum. Segments 100. 
Colour rich brown doraally \vith darker median stripe; pale 



EiiYTnii.T:oDiiii:/US. 


461 


veutrally Prostomuim vauaLle, epiloboua to bioacl or 
narroA\^ Doiaal pores from 6/7. iSetal rings with dorsal and 
neutral gaps; aa=2i or 2ah, 22=2-37/-, aetie on the average 
closer set venlrally, niimbera 52/v, 56/x, 45/xx, and 44 in the 
middle ot the body. Clitellum ixiii-xvi (= 3J), darker than the 
rest ot the surliice Ventral surface concave over xvn-xix; 


X. 



big. KmqH (Sfcopb ) , luiile gouitul avoa , a; , papilla 

suiToiiudod bjf groove; /n*, prostatio aporturefl. 

proslatio pores in tranaveraolv oval pits in 17/lS and 18/10. 
tieuital miirlcings (text-hg 263) as lai’ge, broadly oval papillfo, each 
siUTounded by a groove, one over 10/17 miclventrally or on the 
light Hide, and one over 10/20 and the anterior part of xx, on the 
lett side , or only the posterior may be present Peniale pore as 



Pig. 2B4,^Jt>i/t/ir(Codri7tes (Sfcflpli ) ; ppormatheoa, repreBoul^d with 
uiL acoesBory glund aloiigtiide. 

in 3uetonus, Hpomatbecal pores two pairs, on viii, on papillas • 
actual pores pi-osent apparently only at copulation and ovipositioil 
(so, too, in some or all the other species of the genus); the 
anterior pair in front, of the setal zone, the posterior just in front 
of 8/0 ; both pairs rather near the middle line. Minute papillas 
bearing setss on via and ix, usually in the setal zone, pot displaced ■ 
a few disijlaced setse apparently on the anterior pair of sperma-^ 
thecal papillae themselves. 
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Septa as lu suctonus. Gizzard of moderate size, in vi. Calei- 
ferous glands large, stalked, in sii and xui ; smaller and more 
deeply placed m x and xi. Intestine begins in xvi ; lymph glands 
^3 in suctonus Last heart in xiii, a pair ot coininissLires in xiv, 
as m suctonus, Meganephiidia first plainly visible m xx, boliind 
this micronephndia in a transverse band, though not in a single 
row. Anterior male oigans as in , prostates also much 

■as m that species Vas deferens ends by entering body-wall just 
behind and external to proatatic duct. ISpermathecal ampulla 
ovoid, duct oulv slightly set off, uaiTowing to its termination, 
rather shorter than the ampulla, di\erticiila two to four, about 
the middle of the length of the duct (text-fig. 254) Accessory 
glands numeious and conspicuous on inside of body-wall in 
spermathecal region, each elongated and cylindrical, with shprb 
narrow stalk. 

Bistrthution, Talewodi, near Castle Kock, W. India 
vai\ bifoveatuB 

1917. Roplodiatella hifi/oeata^ Stephenson, llec. Cud. JMua xiii, 
p 398, pi xvii,fig 18. 

1922. Btyihrmdnlus Kempi vni\ bifovcatm^ Stephenson, llec. Iiid. 
Mils XXIV, p 487- 

As for type form, with the following exceptions. — 

Colour light brown. Prostomium epilobous jj, broad, llorsnl 
pores from 6/6 Numbers of setm 49/v, 02/x, 00/xn, ca 50/xmi 
CJlitellar region much swollen, xvii and part ofc xvin also aomewhat 
modified. Genital inarkmgs (text-fig 256) as two large shallow 
■fcaucer-like depressed areas over 16/17 and 10/20, m transverse 



I- 



Pig. 266, — Erythraoclrilua kmpi (Steph.) var hifomatm ^ male genital 
field , Dj., deprosBiOJi ; pr ,'prOBtatio pores, 

extent each equal to the interval between the proatatic pores. 
SetsB absent from viii in midventral region ; displaced setce on 
all the papillffl of the spermathecal pores. An additional pair of 
papillas an ix, in line with papillss of spermathecal pores, with 
■displaced sette on them. Small accessory glands in neighbourhood 
of prostatio apertures, m front of and behmd the terminations of 
•each of the ducts. 

Bistribuhon, Talewadi, near Castle Rock, ’W. India ; Bombay. ^ 
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4 ErythrsBodrilufl kmneari Ste 2 ^h. 

1916 Enjth cBodrilui^ limioari^ Stopbeuaon, Mem. Ind Mus. 
p 100, pi vn, viii 

1917. Enithrceofh ilm hiimean, Stephenson, Hec. Tnd, Miia. xiu, 
p 402, pi. xvii, lig 21. 

Length 40-120 inin. , maximumdiiimeter 2-34 mm. Segments 
64-112 Colour brown Prostomiiim apparently prolobous. 
Dorsal pores from 3/4 Seino small; aa=zl^ah, siz=2-3?/s; 
numbers 46/ vi, ca 53/ix, 43/\iv, 40/xix (or smaller numbers, 34- 
36). Clitelliim i xiu-jxvi ( =3^^) , dorsal pores absent. Male pores 
on XVI 1 , behind the aotal ring, about in cd, } of circumference 
ajiart, on wlntish papillco A rectangular glandular area may be 
present vent rally on xvii, within which the poies are included. 
Pemalo pore single, in front of setol zone of xiv. tipermatliecal 



Pig. 2'>(I — htnnmri Stopli ; Bpermiitliocea of one side, with 
(livurtioula (Hid aperiiiatliGcol ghmcle , the Bpor math ecua nlmoab meet at 
llieir eetal onda on the btjdy-wall in segment viii 

pores two pairs, those of each side nearly conlliieut at the level of 
the setal ring of vui, in or near d * or the anterior pair may end 
j ust in front of groove 7/8, or in the groove. Genital znarJcings not 
constant, and may be alisent • (1) a pair of small rounded papilles 
on xviii behind the aetal ring, very slightly internal to the 
position of the male pores ; (2) a pair of oval patches with 
whitish periphery and dark centre, on^ vii, near the posterior 
border of the segment, its centre in line with e\ (3) eye-like 
markings in 10/17 just internal to the line of the male papiUso. 

Septa all present from 4/6, all thin. Gizzard ovoid, in vi. 

• Calcireroufl glands four pairs, in x-xiii, those m x and ad smaller ; 
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or three pairs in x-xii, with no marked difference in aize. 
Intestine begins in xv or xvi Last heart in xii or xiii, in xiv a 
vascular cammissure like that m sucto^i ms, Megan epliri dia bugin 
in XX or sxi, micronephridia throughout the body, especially 
numerous on inner side of body-wall in chtellai* region, and in iv 
and V in the form of conspicuous tufts at Inncler end of pharynx. 
Testes and funnels in testis sacs in x and xi , the sacs of xi 
contain also the hearts, extending upwaids tou'ards tlie dorsal 
surface. Senimal vesicles three pairs, in ix, x, and xn Prostates 
extending back several segments, to xix or xxi, thrown into a 
senes of loops , duct thinner than glandular part. Two pairs 
sperm atheca9 (text-fig 256 ) , ampulla large, pear-shaped, con- 
tinued into duct at its narrow end ; duct about «s long as «‘iinpulla, 
not set off, diveiticnla in two considerable clusters at base of 
ampulla, or two divertiQula, each subdivided Jliicts of sperma- 
thecsB of the same side converge, backwards and forv^arcla, and 
may almost meet at the middle of viii Accessory glands 
(text-fig. 256), one, two or three, on each side, opening near 
spermathecffl, narrow, finger-hke, stalked, the longest about half 
as long as a spermatheca. 

Ihsinhution, Castle Eock, W. India 


5. Erythissodnlns suctontis (StejiJi), 

1917 HoplochcBUlla sucforia, Stephenson, Pec. Iiid Mua. xiu, 
p 688j pi XVI, fig. 12, pi. xvii, figs lil, 14 

Length 140 ram , diameter 6 mm. Segments 145. Colour 
light brown doraally, with darker median stripe ; pale ventrally. 
Prostomium epilobous tongue not closed behind. Dorsal 
pores from 4/6. Setal rings with small doisal and ventral gaps ; 



JFig 267 — Ei'pib aodnlus suotonus (St&ph,) , region of laalo poroa, 
gs , Buckeilike depression , pr,, prostatio npeitiiros. 

set© of m-vin enlai’ged ; set© more closely set ventrally , numbers 
66/v, 66/ix, 63/xn, 60/xxi, and 58 behind middle of body. Oli- 
tellum not distmguisliable. Male field (text-fig. 257) over xvu-xix, 
sunken, triangular with base anterior; containing the prostatic 
pores, m 17/18 and 18/19, transverse almost linoar pits, fairly 
close together , and also three sucker-hke circular or oval clean-cut 
depressions, a pair on xvii and a single one on xix, which latter r 
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may be in the middle line or not, or there may be a single 
depression on xvii and a pair on xix, in which case the triangle is 
reversed, the base being posterior. Temale pore mid ventral on 
XIV, in front oF the setal /.one. Spermatbocal pores (text-fig. 258) 
two pans, transverse slits, their inner ends not far from the 



Vig 2f>S ^Kriiih auHlrilm motonus (Steph ) , i egion of epenimtliocftl npertiires 
ttj., group of diHpUieed aotai, itpth , apeiiim(JjooHl aperUiPcs 

nnddlo line, on mu, the anterior in the line of the setce, the hinder 
just m front of groove S/9. In the siiermathecal region, on vu, 
viii, and ix, a number of minute papilla), each \Mth a black dot in 
its centre which is a displaced seta, these papillae maybe in front 
of, or less oL’ton beliiad, tlio sotiil zone; there are gaps m the 
regular lino of setto corrospoiidiug to the displaced setie (text- 
fig. 258). 

{Swptiiin 4/5 thin, 5/6-7/S very thin indeed, 8/9 scarcely tliick- 
’©ned; ix is a wide segment, O/IO, 10/11, and 11/12 are united 
logotlier peripherally, giving the appearance of a single hugely 
thickened septum ; 12/1 d Horuewliat thickened. Gizzard in vi, 
large and subsphencal. Oalciferous glands in x-xiii, kidney-shaped, 



Fig. 209 — KrythraothiluB moiorim (Steph.) ; eporniatbeca. 

well set off, the tuo posterior pairs larger than tlie others. 
Lymph-glands siinilar to tlioae of PhevehmLt, over the intestine, 
list heart in xiii; a pair of oommissures, amaller than the hearts, 
in xiv. Micronephridla behind the genital region arranged m a 
transverse row ; inegauephridia from about xii backwards, but 
large and conspicuous from zx. Testes and funnels free in x and 

. 2h 
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xi (between the fused septa, v ant). Seminal vesicles two pairs^ 
slightly lobed, in ix and xii Prostates two pairs, each a long 
looped tube longitudinally disposed, ending in a fusiform duct 
the anterior occupying xvii-xxi, the posterior xix-xxv Vas 
deferens "joins the end of the ducts of the aiitenor })air Speruia- 
thecJD (text-fig. 259) two pairs; ampulla sac-like, broadly ovoid, 
duct broad and short, not set off from ampulla; diveiticula 
numerous, 15-20, in a circle round lower part of ampulla , ducts 
of anterior pau' run back under peritoneal layer ot bod} all 
before ending Accessory glands near spermulbecal apei tines, 
projecting into hody-cavity, club-shaped, about 1 luin iii length 

Eemarl''s The displaced setae of the spermathecal I’egion are 
lather longer and slenderer than the normal selm of the region, 
with sharper tip and no distinct nodulus, and mth well-marked 
sculptunngs. 

]}i8tinhnHon Sanvordem, Portuguese India. 
a, yar. aflOnis {^tepli,) 

1917 SonloclKutdla aMnis^ Stephenson, Rec Ind, Mus mii, p S99, 
pi. xvu, figs. 19, 20 

As for the type form, except as follows — 

Dorsal pores from 4/5 or 5/6 Setal rings wilh irregulax’ and 
moderately large dorsal break, 4-5?/2f or lesf! behind clitelluin, 2-dijz 



Fig !2G0 — E^'yth aodnlus mtcionm (Stepli ) vor affms , niidn geiutnl 
legion , pr.f prostatic apertures. 

or less anteriorly and posteriorly; ventral break small and more- 
regular, there may or may not be a tendency to coujiling of the 
dorsal sette ; numbers 72/v, 80/ix, 74/xii, 65/xvs, and 60 in the 
middle of the body, Clitellum indistinct, xiii^xvi or jxiii— }xvi 
( = 3 or 4), Male area (text-fig 260) saucer-like, depressed, oval 
with long axis longitudinal, with thickened lip, extending over 
xvii-xix (without the lip), Proatatic apertures on xvii and xix, 
near the posterior and anterior borders of the segments respec- 
tively. Two tiansversely oval dark slightly sunken patches, mid- 
ventral or almost so, on xvii and xix, the anterior between the 
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anterior proatatie pores, the posterior rather behind the posterior 
pores ; or tlie.se ])iLtdiea niiiy be represented hy sunken flat papillae^ 
each surioiuuled by a groove, on 16/17 and 19/20 respectively. 
The anterior pair ot pnpillio ot the spennathecal poles m front of 
the seiiil iiiig. 

Anterior aeininal vesicles very large and irregular in sliape 
posterior of moderate size. Prostatic ducts flne, miich coiled, of 
some leiigtli, widening into a fusiform Bhiniiig dilatation at the 
end. WpeniiaUiecal diverticula 9-12 ui number, lu an incomplete 
circle. 

Di^irihuttoii. Morin ugiio Bay, Portuguese India 


Genus HOPLOCH.S)TELIiA 3hch gen. inquir. 

1R8() Pencliefta (part.l, Bourne, P.Z. R 188(J, p 6G7 

ISnn JhplochcHn, Bethltird, P M. 18‘)0, p 57 

1895 UupliH'hevtfi^ Beddui'tl, Moiiog, p 658 

1900 llfplmhiolellat MiclmolBeii, 'i’lor. x, p 621 

loot). J{oplmh(Hella (pint.), Micliiielsoii, Mom Incl Mus i, p. 202 

1917 JluptochaMta (part.), Stephenson, Kcc Iiid. Mus. xiii, p. 854 

1921 IIopMurtdlai AlichaolHoii, Mt. Mus Hamburg, xxiviiif 

pp 6 1, 68. 

Setal arrangement pericbiotine. One a?sophageal gizzard. 
OalcilerouH glands? Excretory system? Sexual apparatus 
acanthodriline. 

Tlie gaiiUH was founded by Beddard for Bourne’s PericlicBta 
sfuarti, shortly and somewhat enigmatically described m 1880, 
but Beddard withdrew the name again in 1895, apparently in the 
belief that we do not know enough about the woim to justify our 
assigning it to a deflnito geniiH. The naino llophchda given to 
it, by Beddard being preoccupied was altered to Ho^locJiGstella by 
Michaolseii in 1900, and Bourne’s data were accepted and 
suiiplonieutod by a piTlmps rather too venturesome assumptiou 
regarding the nephridia, concerning whiidi Bourne had given no 
information ; supposing iliese to be micro nephridial, Michaelsen 
in 1909 unitoil with IIophcluBtella some species of New Zealand 
Plagiocli(pta. 

In 1917 I identified genoriciilly several new species of Indian 
worms \\ith UoploclKPiella, and gave reasons for filling in the gaps 
of our knowledge of the type form Perkhcda stmrbi m a different 
way from that adopted by Michaelaen ; I believed that the species 
of PlagiocfuBta have no close connection w'lth IloploohcBtella, 
More recently still, Michaelsen has expressed the opinion that 
Bourne would have mencioned oaldferous glands if they had been 

5 resent, at any rate if. well marked (since he records a senes of 
orso-lateral awnllings on the anterior part of the intestine), and 
hence that this worm is not, as I had thought* closely related to- 
my species of Eryihrc^odnlus which I first described under the 

2s2 
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nftme Hoploohcetella ; be thinks it may be a Hoioascolex^ ni which 
the penchrotine arrangement o£ the set®, begin mug m some 
Indian species, has attained completeness. 

BxstTihiitmi Teicaud, near Salem, S. India. 

I. HoploohsBtella stuarti (A. Q, Boume) 

1886 Fei ichceta sUtai ti, Boume, P Z. S 1886, p. 667. 

1889. Bourne, J Asiatic Soc Bengal, lvui,p 110. 

1890 Soplochata stuaih, Beddard, P. Z S 1890, p 57. 

1895 Koplochata stuai p 368 

1900 Hophchcaiella stuartif IMichaelseu, Tier x, p 322 

1917. Stephenson, Kec. In d Mua xiii, p S64 

1921 Roplochtstella stuaifij Michnelaen, Mt JMus. Hamburg, 
xxxvin, p 34. 

Length 141 mm.; diameter 4*6 mm. Segments 111 Setoe m 
rings with small dorsal and ventral breaks, ca. 52 per segment, 
present on clitellum. Clitellum well miii'ked, xiv-xvi (=3). 
Prostatic pores two pairs, on xvii and six, all contained in a 
whitish slightly depressed area, the male Held, wlncii extends ovei 
the greater portions ot xvii and xix, and over the whole o£ xviii 
Pemale pore single, on the anterior part o£ xiv. Ko special setee 
in xvm , copulatory setse on the anterior part o£ viii, a group on 
each side, on papillse 

In xxm-xxvi (?) four pairs o£ dorso-laterally aiiuated intestinal 
-diverticula. Prostates tvo paars, large, coiled, each extending 
hack through eight or nine segments. Spermathecro two pairs, 
mvii andviii; diverticula as a frill of seminal elminbers round 
the base of the ampuUa. 

Eemarl's. The description dates from a good many years back, 
And it was impossible to foresee at that time vhat characters 
would ultimately be of systematic importance; consecpioiitly it is 
very defective. The original is probably wrong in placing the 
gizzard m segment x. The question os to how much we really 
know about this worm is discussed by me in my paper of 1917j 
and by Michaelsen in his of 1921. 

Bourne says that the worm is exceedingly common; when 
opportunity offers it should certainly be sought for, and subjected 
to a complete examination. 

Distinbution. Yeroaud, near Salem, S. India; in dry ground, 
^ften under large stones. 

Subfamily DIPLOCARDIIN.i35. 

1900 Diplocardiinra+Tngaatrinfle (port.), Michaelsen, Tier, x, 
pp 324, 830, ' 

1903. Dgilooai'dii^+TrigaBtnnffi (part.), MJchaelnen, Geog, Vorhr. 

1909 Di^ocardimte+Trigastrmss (part.), MichaeLsen, Mem. Ind. 

1910. DiplocaiiimeB+TrimifltMn® (part.), MiohnelBen, AbL. Ver. 
Hamhui'g, xix, p. 26. 
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191C Diplocardiinto + Trig^afltriD03 (part ), Micbaelseu, Zweit. 

deiitscli Zeui -Afi, Exp. I,j) 186 
1921. Tnj^aatiiimj, Stophenaoii, P Z. S. 192], p 111 
1021. JliijlocardimoQ, Aliclmolaen, Mt. Mufl. Hamburg, xxxviii, 
p. C4 

Setiil aiTiuigenient luinbncme. Two ceaoplmgeal gizzards, 
seldom uiiiteil into one large one taking up more ihaii one 
segment (in this case three pairs oi’ laige caloiieious glands in 
xv-xvn). 

A number of ilie forms included m the present subfamily were 
first put together by Michaelsou in 1805 as Benlmmiacea (Verh. 
Naturw. Ver. lEainburg, (3) n, p. 23), and later as Benhamim 
(1897, same journal (3) iv, p. 25). Tlie name of tins group 
appears ns Tngastrinai ni the Tiorreich Yolume. 

In 1921 1 proposed to reduce the content of this group by 
abstracting the genus JihithcliorjasieT, which I placed in the 
OctochiDtinm , the group came therefore to consist of Tngaste}^ 
IHchogaster, and the new genus J\Joiiogaster, estabhshed by 
Micliaelseii for (afc present) a single species, which is essentially 
a Diolmjaster lu winch the two gizzards have fused into one. 
Wince this group was only a small one, and since the genus from 
which it takes its origin, Dq^locfirdia, was associated with only one 
other, Zapoiecia^ in the subfamily Hiplocardnuro, it seemed more 
convenient to unite the two sulifainilies into one. The name of 
the combined group should doubtless be Diplocardimm, as 
j\lichnelseu has it, not Trigastrinm, os written by me. 

Distrihiiiion. The JDiplocardiinro of India are confined to the 
genus Dichoifasirr^ winch occurs scattered over the W. const, in the 
extreme south, m Ceylon, in the region of the Granges delta, and 
far inland only in E. Pajputana and Darjiling Dislrict. The only 
jioseibly endemic species are D, travancoreum and D curgensis, and 
tliose must bo considered as doubtful. Outside India the genus 
is endemic in Tropical Africa, tlie W. Indies, and Central America ; 
but numerous species are found in the 31alay Archipelago and) 
Tolyiiesia, wliicli may not be endemic. 

or the other genera JJqdooardta and Zapotecla are I^ortli 
American, Tnya»Ur West Indian aud Mexican, and Monogastefi'^ 
West African. 

In the main line of descent of the Diplocardiinm from the 
“original Aciuitliodriline,^’ the first stage is reached in the genus 
Ihidocardia^ in which the gizzard is doubled ; the next stage is 
represented by Trigaster^ where, in addition to the previous change, 
the excretory system has become micronephric ; the next stage is 
that of DichogaBter^ wliere calciferoua glands have been developed 
m segments xv-xvii; lastly, m Monogaste^' the two gizzards have 
fusecl into one again, while for the rest the anatomy is as in 
Lichogant&r, The geographical argument also supports the above- 
phyletic arraiigement of the genera {cf* Stephenson, 95). 
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1 Genus DICHOGASTEE BecUL 

]0OO Micbaelaen, Tiei. X, p 834 

1921. Dichogaster, Stapberiaon, P.Z. S. 192J, p 110 

Setfis paired, all ventially situated; cd approximately equal 
to ah. Proatatic pores one to three pairs, on xvii, or xix, or xvii 
and six, or on xvii, xviii and xix, in cib or medial from «. 
Spermatbecnl pores one or two pairs, in 7/8 and 8/9 or one ot 
these. Two gizzards in front of the testis segment s. Usual! v 
three, seldom two pairs of calciferous glands behind the ovarian 
segment, usually m xv-xvii, rai’ely xiv-xvi. Microiiepliridial. 

The IHsinhution is given in tlie account of the subfamily. 

The synonymy of the genus may be gatlieied from Michaelsen’s 
Tierreich volume. It now includes tlie majority of the species 
formerly described as Benliamm. Essentially it embraces forms 
which are denved from the original Acaiithodnline in having u 
double gizzard (the Diplocai’dia stage), micronepbridm (tlie Tn- 
gaster stage), and calciferous glands behind the ovarian segment 
The male organs may retain the acaiithodrilme condition (prostates 
opening on xvii and xix, vasa deferent la on xviii), or reduction 
may have taken place (disappearance of one pair of prostates, 
union of the ending of the vasa defereutia with the remaining 
proslatic oiifices), the spermathecte may remain as two pairs, or 
may be reduced to one pair along with the reduction of the 
prostates (In one curious form there are three prostates, the 
vasa deferentia open on xvu, and the sjienuathecu) have been, 
reduced to one pair.) 

All the Indian aud many of the other speeieH of the genua are 
small worms, the dissection ot which is often diflicult, since thev 
go down to a diameter of 1 mm or so Their small size helps to 
explain how it is that they aie so frequently introduced into 
localities so far removed from their homes, 

IF the investigator feels inclined to resort to section-cutting 
instead of dissection, he should remember (1) that a single 
specimen may be quite spoilt in the cutting if there sliould be, as 
not infrequently, a quantity of earth in the anterior part of the 
alimentary canal; (2) that the penial setm are among the best 
means for the discrimination ot species, and I hat these are 
deatroved by section-cutting ; (3) that the relations and shape of 
such things as the sperm athecol diverticula, on which also mucli 
may bang, are better appi eclated m a dissection than in a series 
of sections. 


1 . 


Q 


Key to the Indian species of the genus Uiohogaater. 


One pmr of prostates 

Two jjioirs of prostates 

Tip ot pemal setse bent at a right nogle . , 
Tip of penial setee not bent at a right 


2 

8 . 

D. amoi. 
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S All peiuiil aatje of tlie aaine form , , 
Peuitil setiu ot two^oi* more lorms 
4 Spennatliecal diverticulum aimple, or 
■with seminal chambeis moased together 
Spermathecal diverticulum with two 
sepai'ate beimual chambers 
•b Poinal setm ending in n small kuob 

Penial setio not ending m a small knob- 
liko tlitckeiiing , . ... 

•6. Speriiiathecnl diverticulum arises from 
middle of length of duct 
Speniiatheeal diveiticuliim arises from 
eiital Olid of duct 

7 Spermathecal diverticula two, sessile. 
Spermathecal diverticulum single . . , 

8 One vaiiety of the penial sot.o is knobbed 

at the end . . . ... 

None of the penial setjo knobbed at the end 
i) Ohtollum niig-shiiped , gizzards in v and 

vi . 

Chtellinu unddle-shaped, gizzards in vii 
Olid viii ... 


4 
7 

5 

Jf) parva 
I) affims 

0 

I) tmmnco) 

D, eurpemia 

D bolaui voi’. DicilcthctTicn* 

8 . 

D modiyliam 

9. 

D maltiyana, 

JD, bolaiti 


The ])i-ostates have been investigated by Stephenson and Harn 
liam in D, affinis and 1) malayaw (93). 

Certain species show a begi lining of the condition found in the 
gemiH jl\Io7iuya8teJ\ where the tvio gizzards are muted into one. 
'rhus m D, maJayana the gizzards, in v and vi, are not well 
separated; in J), holaiii var, malahnnca the alimentary tube is 
scarcely constricted between the two. Tso doubt other species 
would show various grades of the same condition if examined, — 
those species, at least, wliere tho septum winch should intervene 
between llie two gizzai’ds is wanting. 


1. Dichogaster affluls (Mich,), 

1903. DicIiot/(t 6 t 67 ' qfftnvtf Michaelsen, Sb. Buhiu. Ges, Prog, \1, 
p. 1(5. 

1004. Ihrhoyuater affiniH, jVlichoelsen, Mt. Mus. Hamburg, xxi, 

p. 

1010 iHchuyader jilichaelsen, Abh.Ver. Hamburg, xix, p. 98. 
1013. Stephenson, ^ol Zeyl. viii, p. 273. 

1016. Dichogaster Stophenson, Koc. Iiid, Mua. xii, p 338 

1910. Dwhognster a^nkt Stephenson and Hwii Ham, Tr, lioy. 
Soc. Jildui. lii, p. 451. 

1020. Dichoguder affims^ Stephenson, Mem. Ind. Mus, vii, p. 268. 


1896 Benhamiti Beddard, Monojj. p. 667 
1900. Dichogasts} Michadaen, Tier, x, p. 846. 

Length ;J0-32 mm. ; diameter 1*2-] -5 mm. Segments oa. 140. 
Colourless. Prostomium epilobous. Dorsal 901*60 from 6 / 6 . 
Setae eloaely paired; oasaS/i, two-thirds of circumference. 
Clitellum saddle-shaped, xiii or^xiv-xxi or xxii (= 8 - 10 ). Pro- 
static pores two pairs, on xvii and xix, m ah ; seminal grooves 
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almoBt straight, each included by a whitish wall, which also 
includes the prostatic pores Sperm a thecal pores two pairs, m a. 
One to three midventral papilloe, seldom wanting, eye-shaped, on 
7/8-9/10, or 8/9 and 9/10, or one of the latter 

Septa 9/10-12/13 atrongl}^, 8/9 and 13/14 more slightly 
thickened, G-izzai’ds m vi and vn Calciierous glands three 
pairs, kidney-shaped, m xv-xvii, the most anterior tlie smallest 
Micronephridia in three or four longitudinal row's on each side. 
Testes aud funnels two pairs, free. Seminal vesicles iii x, xi, and 
XU. Prostates stiaight. Sperm atbecce with very thick, fairly 
long duct, which bears immediately below its middle a small 
club-shaped direrticiilum. Penial aetiB thin, 0*3 mm. Jong, gently 
undulating, with knob-like distal end. 

Reniarhs The genital “ painllffi ” were scarcely such in some 
specimens I exoiiiiued, each was an inconspicuous circular area, 
with a smaller circular marking in its centre. In one specimen 
I also found a small aiea similar to tliese between and behind 
the posterior prostatic apertures. 

The specimen from Ce 3 floii that I examined W’as found ni 
rotten wood. It possessed one segment less than normal in the 
anterior pait of the body, and the organs therefox*e appeared one 
segment further forwards than usual, possibly the first segment 
may have been retracted. 

Distribution Bomha\ and Baroda, in Western India; Shas- 
thancottah and Tnvandi'um, Travancore ; Peiadoniya and Anura- 
dhapiira, Ceylon Outside India it is known fioni E Africa, 
Mozambique, Madagascar, the Comoro Is., Siam, Cape A^orde Is., 
and Colombia. 

2. Diohogaster bolaui {M%ch.). 

1900 Dicliogaatei bolam, Michnelsen, Tier, x, p. 310. 

1003. DichogasUr holmn, Michoelsen, Sb Jlolini. Cos. Prag, xl, 

p. 16 

1910 DioliotfanUr bolaui Michaelsen, Abb. Vor. ITamburg, xix, 
p. 98. 

1910, Diohogaster bolam subsp. pabnivola, Stoplioiisoii, Roc, Jnd. 
Mils 511, p 348. 

1917. Dichogastei bolaui, Stephenson, Bac. Iiul. Mns. xiii, p. 413 

1920, Diohogaste) bolaui, Stephenson, Mem. Ind. IVlus. \u, p. 267. 

Length 20-40 min., diameter Segments 78-07. 

ITnpigmented Prostomium proepildbous Dorsal pores from 5/6. 
Set« m general closely, towards the binder end more widely 
paired, dd antenorl 3 '=§ of circumference, in the hinder pari 
little more than half the circumference. Olitellum saddle-shaped, 
xui or xiv-xviii, six or xx (= 5-8). Prostatic pores on xvii and 
xii; seminal grooves straight, bordered by flat walls. Pemiile 
pore single, on a papilla. Spermatheoal ])orea two pairs. 

Gizzards in vii and viu Calciferoiis glands three pairs, oval, 
in xv-xvn. Micronephndia in three or four longitudinal rows on 
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eiich side Two pairs testes and funnels. One pair vestigial 
seminal vesicles ni xi. Prostates iilinosb straight Spermiithecal 
ampulla aac-hke, duct thick, faintly set o:ff ; diverticulum small, 
club-shaped, ]oining the middle ol the duct. Penial setae of two 
forms (i) mm. long, 6/i thick, with about eight sharp short 
teeth on tjie concave aide of the distal end, tip slightly booked, 
(ii) 0‘27 mm long, 5//, thick, with slightly thickened dislal end, 
winch IS broadened in the form ot a spatula and hollowed (often, 
apparently scalpel-shaped). 

Dist) ibuUon. Perndeiiiy'Ji (Ceylon), Ernakulam (Cochin), and 
Trivandrum (Travail coie), in S India : Rangaiuati, Sibpur, and 
('’alciittii (Bengal); Junagarli (Kathiawar), Bombay, Basaein Ed , 
Barocla, iii Western India; Biiyana (B Eaiputana). It has a 
wide distribution outside India, including tropical Africa, N., 
Central^ and S. America, and the W Indies 


a var. malabanca Steph, 

1920 Diohmmter holaui vnr. malahancnn^ Stephenson, Mem, 
Ind. Mua. vii, p 267 

Length 20-40 min.; diameter mm Segments SO. Colour 
buff, unpigmeiited except foi a dark middorsal stripe. Pro- 
si oinium prolobous. Dorsal pores m 5/Q, then absent till 11/12 
which 18 vestigial, well marked from 12/13 onwards In geneiai 
(tb=slfia=l/>c=^cd , in front of the clitellum tlie pairs are closer 
together, so that dd^ which behind is about ^ of the circum- 
fereuce, increases. Clitellum xiii-xx (=8J, dorsally extends 
over part ot .xxi also ; ring-shaped over xin, thinned veutially 
over xiv-xvi, thenoetorward interiupted ventrally. Seminal 
grooves rim m the interval between the lines a and &, are straight, 
and bordered by whitish thickened lips, the inner lips being 
almosc contiguous in the middle line. Spermathecal pores? 
Ventral surface of viii and perhaps of ix slightly thickened, and 
settle rather irregular. 

Septum 4/5 slightly strengthened, 6/6 and 6/7 perhaps absent, 
7/8 thin, 8/9 and 9/10 perhajis slightly thickened Gizzards in 
vii and YJii. Galeiferous glands m xv, xvi, and xvii, kidney- 
shaped. Intestine begins in xviii. Last hearts in xii. Testes 
and funnels in xi. 8emmal vesicles small, racemose, in xiu 
Small oMsiics m xiv. Prostates and the two kinds of penial 
setflo as tor type form. Spermathecro with tw'O small sobsiIg 
diverticula attached about the middle of the duct. 

Itemculs. The chief distinctions from the type are the two 
Bpermathecal diverticula, the clitellum (which is not eaddle-ahaped 
throughout), and the anterior male organs (which, however, may 
not have been fully developed in the speoiinena I had for 
examination), 

DistHbution, Bombay. 
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3. Dichogaster crawi Eism, 

1920 Dichoyctatei cram, Steplaeiisoii, Mem. liid Mus. vii, p. 268 

1900 Ihdioy aster aaioi, Eisen, P. Calif. Ac. (3) ii, p 228, pi. x, 
figs 82-94 

1900 Eichnjmiin aaioi, Michaelaeii, Tier p 340 

1913 Duliogastei crawi, Michaelseii, Ann Natal Mns ii, p 418 

1916. Diohogastei oaioi, Micliaelaen, Ark f Zool x, p. 19. 

Length 40 min. , diameter ca 1 5 mni Segments 120 Pro- 
stominm (pio- ?) epilobous; segment i very short. Setm cloaelv 
paired , the median ventral interval aa contracted iii the region of 
the prostatic pores, and less obviously also lu the region ot the 
sperinathecal poles , greatei than half the circumterence , all 
setee with four oi more alight notches or spines near tlie apex. 
Dorsal pores from 3/4. Clitellum ring-shaped, less developed 
ventrally, ^xiii-Jxx (=7) Prostatic pores one pair, on papillm on 
xviijin ah, contained in a narrow median sunken area on xvi-jxviii, 
the area bioader ou xvii, openings of vasa defereulia close to 
the prostatic pores , m some specimens the pores are borne on a 
transverse oval elevation on xvii, and occasionally there is a similar 
elevation on xix Spermathecal pores two pairs, m ah. 

Septa 4/5 and 10/11-13/14 thickened slightly, 6/7-9/10 wanting, 
11/12 and 12/13 double (abnormality?) Gizzards in vu and vni. 
Calciferous glands three pams, in x\-xvii, discharging by a 
common duct on each side in xvi. Last hearts in xii. Micro - 
nephridia m four longitudiual rows on each side. Two pairs 
racemose seminal vesicles in xa and xn. Prostates confined to 
XVII, with long duct, ectal end of vas deferens as tliick as 
prostatic duct. ISpermathecal ampulla short and broad, with 
sharply demarcated duct which bulges all round below’ the ampulla, 
the part not included in the body-wall beiug about as long though 
not quite as broad as the ampulla, diverticulum with globular 
seminal chamber, hanging down, entering entiil end of duct, 
sometimes two diverticula Penial setie 0*4-0'()miu. long, thin, 
slightly bowed, distal end undulating, liair-hke, wuth small 
terminal knob, bent at a right angle , the wavy outline is due to 
•a senes of ridges on each side, corresponding to grooves on the 
opposite side, the two senes of ridges alternating. 

Di8i)^uiion Pashok, Darjiling Distiict. Outside India it has 
been found between the roots of greenhouse plants in California 
(the original discovery), w'here in one of tlie places ^San Prancisco) 
it was supposed, probably erroneously, to nave been introduced 
from Hawaii; N.W Australia, NTatal (Pietermaritzburg). 

4. Dichogaster ourgensis Mioh, 

1921. Dichogaster cwgensis, Micliaelaen, Mt. Mue. Ilanibui'g, 
xxxviii, p. 64, text-fig 6. 

Length 65-75 mm.; maximum diameter ca. 2 mm. Segments 
90-110. Colour an even grey, unpigmented. Prostommm 
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epilobous ca. Dorsal pores from 11/12 (perliaps more 
autenorlv). Setio fine, closely paired; ^ dd=i^ circLiin- 

ierence Clitelluin \i\i-xx (= 8)^ may also luclude xii doraally, 
ring-shaped, but less marked veutrnlly , when incompletely 
developed appears saddle-sliaped , setie ah o£ wii, xviii, and xix 
absent Mule field depressed, prostatic pores on xvii, and xix, in 
line with ah j the seuinial groove somewhat bowed inwards. 
Demalo poies in tlie position of seta) a on xiv Spermathecal 
poles not obvious, two pairs, in 7/8 and 8/9, in line with a. 

Septa C/7-12/18 (713/14-) slightly thickened Gizzards in vi 
and vii. Calciterous ghnuls three pairs, in xv, xvi, and xvii ; of 
approsmiiilely equal size, almost smoolh A moderately broad 
typhlosole Funnels Iree in x and xi. Seminal vesicles? 
Prostates two pairs, confined to xvn and xix, the glandular 
portion simple, irregularly spindle-shaped; the duot short and 
thin. Spermathecal ampulla short and thick, passing into the 
duct, W'lucli IS lliree times as long as ampulla, narrowing in its 
middle and ectal portions, divej’ticulum small, with three or four 
seminal chambers, with short and thin stalk entering the ental 
end of duct, the whole as long as the duct is thitk. Penial set© 
slender, liiiin, long, Qjj. thick proximally, tapering gradually to a 
fine point, inodeiately bowed; distal portion undulating, w^hip- 
like, marked by a double senes of scars, the proximal border of 
each of which is formed by a relatively broad but only slightly 
projecting tooth 

Bemarls. Micbaekeii considers tins form to be peihaps identical 
with Pedarb’s Benliamta t'i avancorensis ^ and it does ni fact seem 
probable that some of the apparent differences between the two 
are due to faulty description by the eailier author (e. t/., the 
position of the gizzards). The sperniathecoe, how^ever, seem to be 
of a different form, and the position of the calciFerous glands and 
of the last liearfi may also be really different lu the two. 

BistrihuUon, Moonad and Bhagamaiiola, Coorg. 

5. Diohogaster malayajia 

1916. Bichoyaste)* malayanay Stophenson, llec. Ind. Mus xii, p. 340, 
pL xxxni, figs, 36, 36. 

1919 Bichoyaste) malayana^ Stopliea'<oii and Hnru Ram, Tr. Roy. 
Soc Kdiii lii, p 461 , pi. fig- 9. 

1896 Bmhama imlayana^ Beddard, Monog. p 669. 

1900. BiclLogasU) malmjamy Michuelsen, Tier x, p. 341. 

Length 20-30 mm.; maximum diameter 1’5 mm. Segments 
*92-95, Oolour grey , chtelluin darker, Prostomium with pos- 
terior projecting angle ; segment i partly divided midventrally by 
■a groove leading back from the border of the mouth. Dorsal pores 
from 6^ or 6/7. Set© olosely paired, all ventral, flci=6o=3di6= 
Zed, Olitellum xiii-xx (=8); brown in' colour, but lighter along 
midventral strip (perhaps thinner here) , sharply marked off by 
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a constriction at both ends. Prostatic pores on xvii and six» 
between a and h (or ? in a), seminal grooves with^slightly wavy 
course, indications of famt transverse grooves between tlie two 
pores of the same segment. Spermatliecal pores in 7/8 and 8/i), 
in ah. , , , 

Septum 4/5 the first, 7/S the next; 10/11-12/13 slightly 
thickened Gizzards m v and vi, not well separated, no septum 
attached between them Calciferous glands in xv-xvii, all about 
the same size. Micronephndia in three or four longitudinal rowe 
on each side, the ventralmost low the smallest, sometimes a fifth 
row of small* nepbridia ventral to the others, belniid the clitellar 
region the nepbridia have the form of flattened plates, m tho 
chtellar region are more like the usual twisted tubes. Testes and 



Pig. 261 — Dichoga&icr malayam (Horst), peiiinl sotu' , a, h, tlio two typos* 
""numbered 1 and 3 in test, c (2 in text; roBonibles a except that Llio 
thm expansion is one-aidod 

funnels free in x and xi. Seminal vesicles in x and xi, somotimes 
in XU also. Prostates in xvii and xix, verticallv placed in the 
segments. Spermathecal nnipiilla small and ovoid, constricted 
from the duct ; duct equal in ei/e to the ampulla, pear-sliaped> 
gradually narrowing ectolly ; diverticulum (npparontly not always 
present) small, tag-like, at middle of length oE tluei on its anterior 
foce. Peuml seta (text-fig 261) of seven al types: (1) slendeiv 
3*6 u thick, shaft straight, distal end flattened and oar-like, 
Gp^ross; (2) 0-28 mm. long, 4/i thick, like the last, but the 
tennuiol expansion one-sided , (3) stouter, 7 /x thick, distal portion 
gently curved, distal end with a tew blunt projectious on its sides 
on the concavity of the curve ; (4) a mixed type, wdih the tip* 
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*06 the aecoDd and the stout shaft of the third type, with a gentle 
almost even curve, tlie length across the curve 0'3min., and 
Ihicknesa at the middle 6/1. 

Distribution, Neyyatuikara, Travancore. Outside India has 
been recorded from numerous localities in the Malay Archipelago. 

*6 Diohogaster modiglianii (Rosa), 

3910. Ihchoffaster modighanii^ Michaelsen, Abh, Ver Hamburg, 
XIX, p 98 

1900 Dichogaster modiylmniiy Michaelsen, Tier s, p. 346. 

Length ii2inm., diameter 2 mm. Colour dark grey. Seg- 
ments 7(3, Prostommm proapilobous ; segment 1 almost divided 
'by a dorsal median groove Dorsal poregs irom 4/5. Setae paired, 
all ventral, aa^hc, Clilelliim xiii-xx ( = S) , only ring-shaped 
on xiii. Proatatic pores on xvii and xis , seminal grooves straight. 
Spermnthecal pores two pairs 

Mieronephridia in four longitudinal rows on each side behind 
•chtellum. Spermathecal ampulla pear-shaped , dnct twice os long 
as and somewhat thicker than ampulla; di\ei*ticuliim small, of an 
elongated pear-shape, hanging down, attached to ental part of duct. 
Pemal seta of t\^o kinds (1) distal end sliglilly bent, with slightly 
thickened tip, with scale-like elevations situated above alight con- 
strictions, (11) smooth, distal end slightly bent, thread-like, with 
slightly thickened tip m the form of a knob 

Dutnhuhon, Calcutta vut the base of a leaf on the stem of a 
sago-palm). Outside India is known from Sumatra and New 
Britain (Neu Poiiimern). 

7. Diohogaster parva {Midi ). 

1903. Bichoyastcr parmf Michaelsen, Sb. Bolim. Gea. rrftg,xl,p. 16. 

1896 Benhamia yw, Boddard, Monog. p. 571 

1900. Diclioyaster Michaelsen, iW, x, p. 360. 

Length 32 mm., diameter 2 mm Eeddish in colour. Loraal 
•pores from 5/6 or still further forwaids, Seim closely paired, all 
ventral , aaz=hc^ dd=i^ of circumference. Olitellum swollen, ring- 
shaped but less developed ventrally, ^xii or xni-xx (= 8 or 8|). 
Proatatic pores two pairs, on xvii and xix, xn ah ; seminal grooves 
straight, bordered by fairly broad walls winch at the ends surround 
the proatatic pores. Spermathecal pores two pairs m ah. 

OnlciforouB glands three pairs, xv-xvii, narrowly bean-shaped, 
with several marked indentations ou the convex side. Proatatic 
•duct twice kinked. Spermathecal ampulla pear-shaped, duct 
short and thick; diverticulum short, tubular, ending entally in 
two seminal chambers which are separate from each other and 
spherical in shape, close together; diverticulum joins ental portion 
of duct. Penial Betas 0*76-0*9 mm. long, at proximal end lO/z 
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thick, in til e middle 4/;, and the distal end still thinner, the 
narrow distal end showing irregulaily alteniating obtuse feeble 
bends, ornamentation ot longitudinal scais, a small rounded pro- 
3ection at tlie proximal end ot each 

Ikstnhiition Peradeniya, Ceylon. The original find \ias in 
Central Africa. 

8 . Dichogaster saliens {Bedd ). 

190S. Biclioqasici saliens^ Michaelsen, Sb. Bubm Ges Pra'^*, xl 
)) lu, text-fig F 

1806 Beddard, Moiiog. p 600 

1900 Bichoyastei mhmSj Michaelsen, Tier, x, p 04.‘> 

Length 25-40 mm , diameter 1 5 mm Segments 9G-120. 
Unpigiiiented Prostonnum tanylobous, tongue narrow; groo\e 
1/2 less moiked than the other giooves. Seta) rather small, 
closely paired, dc^=§ o£ circumference Clitelluiu 

saddle-shaped, xiii-xix (=7) Proatatic pores one pair, in the 
setal zone ot xvii, m a, on haltmoon-shaped papilJm, which 
take up all xvu and the anterior fourth of xviii, their stniiglit sides 
contiguous in the middle line. Sperinathecol pores two pairs, 
mconspicnous, in 7/8 and 8/9, in a Sometimes a pit, small, 
transversely situated, in 16/16. 

Septa all thin , 10/11-1 3/14 soiuewlmt thicker than the rest. 
Gizzards in vu and yiii. Calciferous glands kidney-shaped, three 
pans, in xv-ivii, \Mth narrow ducts leading into the a’JSO])hagua, 
the anterior pair the smallest Intestine begins in xviii, Micro- 
nephridia four 01 oftener five on eacli side behind the ohtellum. 
Funnels in x and xi (apparently in testis sacs ?). Seminal vesicles 
in Xl and xii, racemose. Prostates in xvn, the glandular part 
thick and irregularly bent , duct thinner, fairly well demaroatetl. 
A hemisplierical elevation internally coi responding to the groove 
in 15/16 Speniiathecal ampulla small, ovoid ; duct demarcated, 
double as long as ampulla, thin ; diverticulum joining ental end of 
duct, narrowly pear-shaped, hanging down, half as Jong os duct. 
Pemol setfB ca 0 6inm. long, 12 ju. thick proximally, slightly 
curved m the shape of a sabre, gradually tapering ; dikal fourth 
with wavy course, at each bend a stout, blunt, scale-liko tooth ; tip 
di’awn out to a fine point, ending in a small knob. 

Ikstriluyion, Peradeniya, Ceylon Known outside India from 
several places in the Malay Peninsula and Archipelago (Penang, 
Singapore, Java). ’ 

9. Diohogaster travancorensis {Fedarb), 

1808 Berd^amia ti avanooremiB. Fedarb, J. Bombay Soc. xi. u 438 
5I 1, figs 6, 8, 9, 11, 12. J r 

1000. DichogaBter amncorenBis^ Michaelsen, Tier, x, p. 363. 

Length 76 mm. ; diameter 2mm. Segments 131. Dorsal pores- 
“commence posteriorly.^’ Setm in pairs, very close together. 
Chtellum saddle-shaped, xiv-xxi (* 8), , 
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Septa 9/10-13/14 thickened. Calciferous glands in xiv-xvi, 
pouch-shaped, tlie anterior the smallest, somewhat corrugated, 
wit li about SI K equal lobulations. Intestine begins m xvii. Last 
hearts in xiii. Hperinaaos in xi and xii, very minute. Prostates 
fusiform, prolonged at one end into a narrower duct. Sper- 
matheoe two pairs, with ovoid ampulla, constricted from the duct, 
which is thick and dilated, equal to the nnipulla in lengtli ; 
diverticnlum shortly cylindrical, sessile on the duct at tho middle 
of the length ot tho latter renial setoa four times as long as the 
ordinary, ending in a fine whip-like end frequently bent into a 
hook. 

Bematls. Tho account is unsatisfactory It is scarcely clear 
w hether the setal piurs are very close together, or the two setre of 
a pair, probahly Ibo latter According to tlie figure the priistates 
are in wii and xix, but in the te\t they are eiud to be in xviii and 
XIX The gizzards are said to he in vui and ix, this is very Far 
back. The speimatliecce, according to the figure, discharge at the 
hinder ends of tlie two gizzards respectively, i. a , in 8/9 and 9/10, 
which would be quite ahnormal, probablv" they discharge in 7/S 
and S/9, and the gizzards are in vu and viii The meaning of the 
statement regnrding the septa, — that septa ix to xiv are thickened 
— may or may not be exactly what I have given above. 

Michoelseii’s recently described 2> ourgemis is possibly identical 
mth tliirf s]) 0 Cies 

BistnhuUoii, Travaucore. 


Subfamily OCNEllODRILINiE. 

1891. Ocueiodnlidai, Beddard, Tr. Roy Soc. Edin xxxvi, p 1581. 

1895 Oonerodriliiicoii, Michaelseu, Verli. iiaturw. Var. Hamburg, 

1896. Cryptodnlidio (part.) + AoantUoilrihdie (part,), lloddurd, 

Monog up. 505, 5i0, 615, 553. 

1897. Ocuevodnlmi, Michoelaou, Verb, imturw. Ver. iLambuig, 

(3) IV, p. 26. 

1900. Ociierodnjinos, Miohaelseu, Tier, x, p. 308 

1903. OcnerodnlmiB, Michnolseu, Geog. Verhr. Ohg p 118 

1921. OruerodnUnro, Michaelaen, Mt Mus, Hamburg, xxxviii, 

p. 68 

Setal arrangement Ininbricine (Esophagus m segment ix 
(rarely ix and x) with paired diverticula or with au unpaired 
Untral sac (calciferons glands, chyle-saos). Megaiiepliridial. 
Prostates tubular, one to three pairs, with single-layered gland 
epithelium. Sexual apparatus acanthodriline, or in varying 
degree micros ooleoine (mole pores on xvii or xviu, prostatic 
pores one to three pairs, on xvii, xvui, and xix; exceptionally 
male and proatatio pores shifted three segments further back); 
male pores opening either separately from the proatatio pores 
(though sometimes close to them) or fused with the anterior pair. 

# Spermatbecal pores, when present, in 7/8 or 8/9 or both of these. 
(3-emtal po?e6 often unpaired, fused in the mid ventral line. 
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The recognition oF the present group of forms as a special sub- 
division was first made by Beddard in 1891, when he ciecated a 
separate family ± 01 * the genus Ocne^ odnlns. In his Monograph, 
ihowever, he gave up this division ; but it w'as adopted bv 
Michaelseu, and has been generally recognized bv subsequent 
writers The distinguishing character ot the group is the 
presence of a ventral diverticulum, or of a pan* of such diverti- 
•cula, of the ahmeutary canal lu segment ix Various changes, 
along the hues we are accustomed to see in other groups, have 
•taken place in the various geneia, but the above feature is 
common to all, and is evidence of their relationship 

Tims the primitive genus Kerita only differs from the piimitive 
Acauthodnliue in the possession of the subfamily characteristic, — 
'the oesophageal sacs in segment ix, — and in being protandric. 
Malmna^ in the Seychelles, is acanthodnline, but metnndnc, and 
has two pairs of CBSophageal appendages The genus Ocncrodnlus 
IS to he denved from Kernn by the i eduction of the posterior 
■male organs from the acanthodnline to the microscolcoine con- 
dition. Qordmh'ihis comprises a grou]j of species in which 
reduclion of the posterior male organs is taking ])lace in more 
than one way, bat m none of winch it is complete , the (osoj)liageal 
sac IS unpaired In Cuigia the microscolecine reduction is com- 
plete, and there are two unpaired oesophageal sacs, iii ix and x ; 
the genus is inetandric. Namiodnlus retains the iucomplete 
reduction of the posterior male organs, but differs from Qordio- 
dnlus in the doubling of the gizzard. In Nematogema, which 
possesses the two gizzards of Nannodnlua^ the microscolecine 
reduction has been completed Pygmmdrilm (which like Kvma^ 
3Iakei7ia, and Nannodnlus does not occur in India) diJfiers from 
the rest of the subfamily in having true diverticula on the 
sperm athecal duct \ its origin is uncertain. 

Ihstnhidion While OcnerodinXm is widely spread throu^’liont 
India, the other three genera found in India are restricted to the 
South and Ceylon. Outside India the subfamily is found in the 
wanner regions of America and Africa — California and Anzona 
to Central Chile and the Argentine, Egypt and Upper Guinea to 
Natal , Mahefim m the Seychelles Certain forms are peiegnne, 
t.g , two out of the four found in India. A number of species 
aie 11m me m habitat. 


Keg to the Ind%an genera of OcnerodriJinss. 


1 CEsophageiil sacs m iz and z 
(Esophageal sacs in ix only 

2 Male pores on xviii . . . ' 
Male pores ou xvix 

S. Two gizzards in vi and vii 
No gizzard 


- . Curgia, 

2 . 

Qonhodnhis, 

.. . . 8 
Nomatogema, 

Oonerodnlus, 
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1. Genus CUEGIA Mith. 

1921 Cint/ia (tjp. C navayani), Michaelaen, Mt. Mus. Hamburg;^ 
p /30 

Set 00 closely paired. Prostatic pores one pair on xvii. 
Spermatliecal pores one pair an furiow 8/9. An tnaophageal 
giz/ard 111 vii , two unpaired ventral chyle-sacs with nairow 
tubular central lumen iii ix and x One pair of testes and funnels 
m XI. SperniathecfB \nthout diverticulum. 

The genus lias recently been established by Michaelsen for 
G. ncDayani It differs From all the previously known species of 
the suiitaniily, except Malietna braiteri^ in ])Ofese88ing chyle-sacs in 
two segments instead of in only ono ; these sacs agree ni structure 
with those of Govchodrihis, the central lumen being narrow and 
tubular, and tlie tliick wall being traversed in a longitudinal 
direction by numerous cbvle-canaLs. The only other point of 
difference from Gordioclnli^ is that the male apparatus is in 
Curgm purely luicroscolecine, 

Tlie presence of two or three unpaired oesophageal sacs, of 
similar structure to those of the Ocneiodrilinai, in the Eudnlintn 
w as one of the reasons M'liich caused Michaelsen to derive these 
latter from the former. Tho discovery of tlie genus Curgia^ with 
two sacs 111 segments ix and x, dinunishes the distance between 
the tMO sub faun lies. 

Distribution, Coorg, S. India. 

1. Curgia narayaui ifir/i 

1921. Ciirgia nuiayanij Michaelsen, Mt. Mus. Hamburg, xxxviii, 
p. fiO. 

Length ca. 100 mm ; diameter ea. 0'7-0‘9 mm or more ; long,, 
thiead-hke, liinder end gradually tapering Segments ca. 230 
Colour whitish. Prostoimum epilobous {, not cut off behind. 
Setce closely paired , «a= ho, = half the circumference. Nephrid- 
iopores iii ah, Outellum ? Mide pores (? prostatic pores) as 
whitish papiDos on xvii in ah^ apparently close behind the setal 
zone ; set re ah of segment xvii apparently absent Female pores 
inconspicuous, aulenoily on xiv m the line &. ypermathecal 
pores one pair, in ^/9 mb. 

Sepia 6/7 and 7/8 somewhat thickened, one or two in front 
and behind tliese also slighlly tbickeued. Gizzard cylindrical, in 
vii. CEsophagus swollen and vascular in vm, rx, and x ; chyle- 
sacs HI IX and X, ventral, unpaired, sessile, the axial canal com- 
municating with the oesophageal lumen, and around tine- 
“ ohylus-tubes'^ and blood-vessels. Intestine beginning in xii , 
no typhlosole. Last heart in xi. Meganephridial. Testes and 
funnels free, one pair, in xi. Seminal vesicles, one pair, elongated, 
simple, and sac-like, occup}ing xii and xiii. Copulatory bursre. 
projecting inwards in xvii, and receiving vasa defereiitio. Pros- 
tates one pair, long, tubular, irregularly undulating and winding , 
beginning behmd in xxii ; the duct short, not shiupply set off. 

' 9t 
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Spermathecfls lu ix, elongated, tubulai', curved aud windmg ; 
-ampulla long ; duct ahorfcer, uot sharply set off, not much thinner 
than ampulla , no diverticulum, 

Ihstrihution E. Hatti, Madapur, Coorg. 

2 Genus G-ORDIODBILUS Bedd, 

1896. Gm dwdnln8j Beddard, Monog p. 60(1 
1900. GordiodrihiSf IVlichaelsen, Tier, x, p 373. 

Yasa deEerentia ending on xviii. Prostatic pores one or two 
pairs , one pair of prostatic pores approximated to the male pores ; 
either the anterior or the posterior or the only pair may be so 
approximated (m one case fused), so that the prostatic pores are 
on xvii and xviii, or xviu and xix, or only on xvm; the whole of 
the pores o£ the male apparatus may he displaced backivards for 
three segments One or no gizzard A single ventral cesophageal 
sac in IX. SpermathecsB without diverticula on the duct, ofteu 
with evaginations at the ectal end of the ampulla, 

BisfributioTi. Nedumangad, Travancore. Outside India is en- 
demic in Equatorial E. and W. Africa, and in Dominica in the 
W. Indies. 

1 Qordiodrilus travancorenBis Mich 

1910 Qo) diod) ilm ti avancoremis, Mi cbaelsen, Ahh. Ver. Ham burir . 

XIX, p 98 

Length 32 ram. , maximum diameter ^ mm. Segments 84. 
Unpiginented, light grey in colour. Prostomiuin epilobous i; 
tongue triangular, pointed behind, Setre fnirly closely paired ; art 
very little greater than he, and on xvm and xix aa is much 
diminished ; dtZ=half ot circumferencG Olitellum saddle-shaped, 
or at least slightly developed between the lines aa, Jxni-xix (=6^) 
(so ong ). Prostatic pores two pairs, on small wart-hke papillce 
m the situation of the missing set® h of xviii and xix , set® a of 
these segments well developed, but displaced more medianwards ; 
seminal grooves straight, bounded by low walls. Mole pores 
apparently confluent with the anterior prostatic pores Pemale 
pores in front of setra ah of xiv. Spennatliecal pores two pairs, 
in 7/8 and 8/0, in hno with 5. 

Septa 6/7-8/9 much thickened, 6/G and 9/10 slightly so. No 
gizzard. A laige median diverticulum depends from the oeso- 
phagus m IX , this has the usual structure in the genus — a fairly 
narrow lumen lined by cylindrical epithelium, and a thick wMl 
penetrated by blood-vessels. Intestine begins in xin. Testes and 
funnels in x and xi Seminal vesicles one pair, in xii Prostates 
two pairs, ©ndingin xviii and xix, slender, moderately long, UTegu- 
larly coiled, with short narrow duct. Spermathecal ampulla 
3ac-like ; duct narrow, about as long as ampulla. 
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Remarlis This species comes near Q zanzihctnciis^ and also has 
lotions with Q mailagctscarienms ; it thus illustrates a faunal 
relationship between ludin and East Africa. 

DistnhiiUoYi Nedumangad, Travancore 


3 Genus NEMATOGENIA Eisen, 

1895 0(yim'odnUts (part.), Beddiiid, Monog p 610. 

1900. MichaelaoD, Tier x, p. 370. 

Male pores ou xvn. Prostatic pores one pair, on xvii, fused 
with the male pores. Sperinatbecal pores one pair, in or immedi- 
ately behind 8-i), Two gizzards, in vi and vii One pan* of 
ocaopliageal sacs in ix. One pair oE testes and funnels free m xi. 
Spermathecal duct without chverticulum. 

Dist^tibuiwn, In India found only at Peradeniya m Ceylon; 
•doubtless introduced into the Botanical Gardens there Outside 
India the genus is known fi’om the Caineroons and Central 
America. 


1. Hematogeuia panamaensis {Etsen). 

J903 Michaelseu/Sb. Bulnn Ges. Prag, 

xl, p.‘i6 


1000. Michiielseu, Tier, x, p 376. 

Length 55-75 mra.; diameter 2 anin. Segments 110-120. 
llorsal pores from 10/11. Olitellum from ^xiii, ^xin, or xiv to 
xxi or xxii (=up to 9i), saddle-shaped, witli however only a 
•small ventral interval, except on xzii ; this deficiency is filled up 
by a swelling of the surface ; set© ah absent on xvn. Prostatic 
pores as transverse slits on transversely oval papill©, which are 
set on a raised cushiou-like diainond-sliaped median genital area ; 
male pores open ou the same papill© as and close to the prostatic 
pores. Spermathecal pores anlenurly on ix, in ah. 

Septum 4/5, the first, thin, 6/7--S/9 moderately strongly 
thickened, 5/0 and 9/10 less so. Two very small gizzards m ri 
and vii. Postclitellar nephiidia with an investment of ccelomic 
cells. On© pair of free testes and funnels in xi. One pair race- 
mose seminal vesicles iii xii ; ectol end of vas deferens not 
thiokened. Prostates very long, reaching as far as xxxiii , the 
duct much shorter but only a little thinner tliau the glandular 
pai't. Spermathecnl ampulla ovoid ; duct very thin, shorter than 
■ampulla; no diverticulum. 

Distribution, Peradeniya, Ceylon. Outside India is known 
from Panama and the Oameroons. 


2i2 
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4. G^enus OCNERODEILTJS Bhseu. 

1896. Ocnerodrihi8 (pftrt), Beddord, Monog- p 610 
1900 0cm} odnlm, Micbaelsen, Tier x, p. 877 

Male pores ou xvii , prostatic ])ores one pair on xvii, fused 
M ith the male pores , seldom a second pair on xviii Sperniiitliocal 
pores one pair or absent. No gizzard. One pair of oBsopiiagenll 
sacs mu, of simple constitution. Spermatliecae without diverti- 
culum. 

Bistnhation, The single species found in India is widely distri- 
buted, from Ceylon in the S. to Mardaii in the extreme N., from 
Bombay in the W to the Andamans iii the E The gonus la 
eudeimc in America from California to Puiaguay, and in the 
A7. Indies , it has been found in IS. Africa (Natal). 

The genus may be divided into four subgeiieia- submenus 
Omerod.'iilxi^^ with two pairs of testes and funiiels, the testes 
enclosed in testis sacs winch are formed around them so rh to 
exclude the funnels, without seminal vesicles, without spernia- 
thecse, LiodnZics, with two pairs of free testes and funnels, and 
one pair of spormathecae ojiemiig in 7/8, Ilifo^enia^ wifh two 
pairs of free testes and funnels, and one pair ol sperm nth ecu'' 
opening iii 8/9 ; and Jfa 2 ylodnlus^ with one pair of free testes and 
funnels, in x, and a pair of sperm atliecoe opening in 8/9. 

1. Ocnerodnlna (Oonerodrilus) occidentalis JUfsen 

1910 Ocnerodiilm [Ocfiivrodnlm) ooctdentiiliHj hliclniulsen, Abh 
Ver. Hiimburg, xix, p 100. 

1914 0cne}'Qd}'ihi8 {Omerodithis) occidentdlUy Stepbenson, Tlec. 
lud Mub X, p 361 

1916, Ocnmdvilm {Oimerod}'ilm) occidmtaha. Stephwiaon,' Uec. 
lud. Mus XU, p. 848. 

1919, Oanci odnlus {Ocnevodrdua) occule7ifahs^ Steplu'iison ^ Ham 
Bam, Tr. Boy Roc. Edin. hi, p. 461, pi ilg. 10. 

1910 Oiyiiei oih'tluf^ {p('7!\erodnlm) oocide7itahit, Stoplirnson & 
Prasliad, Tr Roy, Soc Edui hi, p 468, pi. 8, 4. 

1020, OcnemlnLm {Ocxw'odulm) occxdimtaliiXi Sloplioiison, Mem 
lud Mus vu, p. 268. 


1896 Omcrodx'ilus occidentalism Beddard, Mnnog. p. 612. 

1900. Ooneiodrilns {Ocnerodnlus) occidentcUu, Micliaelson, Tier, x, 
p. 377. 

Length 15-30 mm. (up to 36 mm. when living and moderately 
extended) ; diameter 1 mm. Segments 70, Clitelliim ring- 
shaped, xni or xiv-xii or xx (= 6-8). Male pores ou smdl 
papillai on x'\ii, immediately lateral to the line of setm b» 

Septa 6/6-11/12 thickened, 6/7-9/10 fairly atrongly, the others 
gradually less. Septd glands in v-viii approximateTy of the same 
size. (Esophageal sacs with single lumen, imperfectly divided up 
by folds of the wall wliich project to a greater or less distance 
into the cavity. Two pairs testes, enlarged and dissolving into- 



EUDBILrN-.E. 


485 

jiiasaes o£ spermatozoa at their free ends, and surrounded by .i 
peritoneal membrane after the manner of a testis sac. No 
semiiml vesicles apart from these testis sacs. Ectal end of vosa 
deferentm not ibickeuecL Prostates long and tbiclc, extending 
througli several segments beyond the chtellar region posteriorly. 
No spermatheiso. 

liemarls Eiseii established a var. arizoiicB^ with the following 
characters: — “ .Septa 5/6-7/8 very slightly, 8/9-11/12 slightly 
thickened Septal glands of various sizes, tliose in viii much 
smaller than those in front. Prostates small, not extending 
behind the chtellar region. Length 15-25 inin.” Michaelsen 
does not agree ni assigning an indejiendent status to the variety; 
for example, he finds that the seplal glands of segment viii may 
bo only a little hinaller than those of the preceding segments, and 
thus such specimens would bo intermediate between the type form 
and the supposed variety lu this 1 agree (76, 93). * 

I have given an account of the vascular system (76), with 
Haru Itain, ot the development of the prostate (93) , and mtli 
Prashad, of the cliyle-sncs (ealeiferous glands} (91). Por a com- 
parison of tlie testis sacs with those of other Oligoclnota, see a 
discussion in Stephenson (100). 

Distnhiitton Mardau and liawal Piiidi (Punjab) , ICobah (Ea]- 
putana) , Bombay , Andaman Is. ; Nednmangad (Travaiicore) ; 
Pauaclhure (Ceylon) Outside India the species is Icnown from 
N. America and Africa, including the Oape Verde Is. and Comoro 
Is. It is thus a widely peregi’ine species. 


Subfamily EUDRILINiB. 

1895. EudrilidoQ, Boddard, Monog p. 673 
1900. Eudiilin©, Michaelseu, Tier, x, p. 387. 

Setal arrangement lumbricino. Clitellum beginning with or in 
front of \v, extending over two to six segments. Male pores and 
spermathocal pores single or one pair, male pores on xvu or iviii, 
a])erinathecal pores on x or further bade. Meganephndinl. Pros- 
tates as euprosfcates not reducible to the acanthodrihne type, 
the vasa deferentia entering the ental end of the gland or some 
ot-her point iu its extent. S'enmle genital apparatus distinguished 
by a more or less close relation of the spermatheoie to the other 
female organs — ovaries, oviducts, funnels, and ovisacs — fusion 
and connection by means of cmlomio tubes and chanibers , the 
lowest grade of this condition consists in the approximation of 
the spermatheem to the other organs. 

Diatnhbtion. The group has its home in tropical and subtropical 
Africa j the one species found in India is widely peregrine. 

The present subfamily presents many peoulianties of organisa- 
tion, which, since there is only one peregrine species in India, 
cannot be discussed here. 
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Michaelsea derives the group from the Ocneiodriline branch of 
the Megaacolecid stem (45, p 115). 

The subfamily is agaiQ divided by Michaelsen into Pareudrilucea 
and Endnlacea Tor the distinctions between these, cf 45, 
p. 116 , and for a discuasion of the characters of the Eudrilaceu, 
to which the Indian species belongs, 130, p. 231. 

1. Germs EUDEILTJS E, Fm 

1896. JEucInlus, Beddard, l^Ionog p 60S 

1900. JSndnlua, IMichaelseii, I'lei x, p. 401. 

1916. FudrihiSy Michaelaen, Zwoit deutach. Zeiit.-Afr. 10 ’cp. I, i 
p 239. 

SetiB closely paired. Male pores and sjiormatUecal pores- 
paired, the latter some distance lu front of the former. Separate 
female pores not present (fused with the spermuthecal pores). 
Gizzard in front of 7/8; two unpaired cBsophageal sacs in x and 
xi, one pair of caleiferous glands m xn. Holandric, No penitil 
setae. Sexual oigans completely paired Oviduct (stalk of ovisac) 
united ectally with the spermathec® without separate opening to 
the exterior. 

BisUnhutioii, Equatorial W. Africa. The species which is found 
in India ha& been distnbuted over the whole tropical belt. 

1. Endrilus eugenia {KdiIj ). 

1897 FudnluB cugemccy IMichaelaeu, Mt. Mus. Ilambiir^i, xiv, p. 41 

1898 Fudnlua GuyemcOy Eedorb, J. Bouibay Soc. xi, p 48] 

1898 Eudnlua euyciiia (kps ), Michaelaen, Zool. Jtiinb. Syat, xii, 
p. 144 

1900 Endnlua euyemec, Micluiehen, Tier x, p 402. 

1908 JEudi lilts Quyemdiy Michaelaen, Sb Bolnii Ges. Brag, xl, p. 10 

1910 Fiidnlus euyefiitcOy Michaelsen, Ahh. Voi* Hamburg, xix, 

p 100 

Length 32-140 mm., diameter 6-8 mm. Segments 146-190, 
Colour brown and red to dark violet* Proatonuum epilobous .1. 
Set® lateral and ventral ; aa somewhat greater than hi . Chtelluru 
ventrally somewhat less sti’ongly developed, xni or xiv-xvin (=5 
or 6) Male pores immediately in front of 17/18, in ah Sperma- 
thecal pores fuseil with the female pores, inimodmtely behind J3/14, 

Prostates with markedly set oE narrow duct, sharply set olf 
from copulatory sacs; these sacs witli Y-shaped appendages. 
The muscular atrium-like cavity of the spermathecre wnth only- 
one proper diverticuliiin, fairly close to the eiital ond and opposite 
the ovisac. Ovisac with long undulating stalk , the tube which 
leads from the ovarian chamber opens into the ectal end of the 
spermathecol ampulla. 

Ikstnhution, Colombo, Peradeniya, Kandy, W. Province, Beu- 
tota, Panadhure (all m Ceylon) Eedarb's Bpeoimens may have 
come from Travancore, Poona, or N. Konkan— locality not stated. 
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Family LUMBRICID.E. 

1895 Lumbncidffi + GenHcolicidoo (exel gen Ihjogenia)^ Beddard^ 
Mouog pp 6J2, 687 

1900 LumLricidoa + GloseoscolecidiB, Michnelsen, Tier, x, pp. 420^ 
470 

1917 Limibncidie, Micliaelsen, Zool Jaliib Syafc xli, p 3. 

Asexual reproduction by production of zones of budding and 
chains of indhviduals does not occur. Normal setoc S-shaped^ 
usually eight per segment, seldom more. Male pores mostly 
intra- or anteclitellar. Spermathecal pores never only in 4/5, 
partly at least further back, if not altogether anting. Chtellar 
epidermis never of only one layer of epithelium. Meganephndial , 
as a rule only one pair, seldom two pairs of nephridia per segment. 
Testes and funnels in x and xi or one of these; ovaries and 
funnels in xm, very seldom a second pair of ovaries in xii. 
Prostates as a rule wanting (if present — Kijnotiis^ Qhfpliulnlus^ 
Oalhchnlus — spermathecal pores in gioupa of several or of several 
pairs behind the testis segments). 

The union of the two groups Glossoscoleeidie and Lumbricidae 
v’aa first carried out by Mirhaelsen in 1897 (Mt Mus Hamburgh 
XIV, pp 57, 08), who made them two subfamilies, Geoscolecini and 
Luinbrioini, of the family Luinbricid©. In the Tierreioh volume 
liowever he reverted to the old arrangement of the two families ; 
but more recently still he has again united them (1916, sup,) 

The close connection between the two groups has long been 
recognized ; a full discussion of the relationships between the two, 
and of the origin of the family and its relations to other families^ 
will be found m the paper ]UBt quoted. Since the number of 
Lumbricidas (inch Glossoscolecidee) in India is so small, and 
especially smce even of these such a small proportion are endemic,, 
the family can starcely be looked upon as a proper part of the 
Indian fauna ; and it would therefore be out of place to enter on 
a lengthy discussion of questions of classification, relationships,, 
and origins ; this would bring m references to numerous genera 
which are not found in India, and the whole subject must there- 
fore be studied in Michaelsen's paper. The result of Michaelsen’s 
argument is to establish the Liiinbricidm in the old sens© as a 
subfamily of the Pamily Luinbricidse seasw Zato, and to make it, as 
the Lumbncinro, the equivalent of the subfainilies G-lossoscolecince^ 
Sparganophilinaa, MicrochmfcmeB, CriodrilinfB and Hoimogaatnnae. 

In Michaelseu a lost scheme (c/. p. 38) all the above subfamilies- 
are given family rank, so that here the term Lnmbricidro has again 
the same content as in the Tierreich. 

The Distribution of the family Lumbrioidm s. Z. takes in the 
whole world with the exception of the Australian region and 
Polynesia. The various subfamilies have howevei each their own 
well-defined regions, which are broadly as foUows. 
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The phyletically oldest group, the Gloasoscoleciuto, occupies 
Tropical S. America and the southern part of OentraL America, 
the Sparganophilinee, N America, with two species iii England ; 
the MicrochastinoB Iiave a more scattered diatribiitioii — the older 
genera in S Africa and Madagascar, tlie aquatic Qalh*h'dus jind 
Olyplitdi'iUs m Tropical E Afiica, the latter having also spread 
into India, Euifcher India, and the Malay Archipelago, 
in Tropical S Ameiiea and southern Central Ainoncii, and Alma 
111 Tropical W and Central Africa and Egypt, the Cnodi ilimo 
inhabit a region which extends from England to Palestino 
(? to India), the Lumbricmae are endemic in t( 3 inpBrale Kiinwiii 
and in the eastern part ot N America, and the JlorniogaMlrma) 
on both sides of the western Mediterranean. 


Key io the Indian suhfamihes o/Lunibiicidtc 


1. No obviously developed intestinal gizzard , 

An obvious intestinal gizzai-d present . 

3. Genital setce, if present, ai’e not gi 00 ved 

Genital sette present, with longitudinal grooves 
■3. Spermathecte at least paitly in front of tlio 
testis segments, or wauting 
SpermathecDB behind the testis segments , in 
addition, sometimea other, vestigial, spernm- 
thecee in tlie region of the testis segments 


IjUMimiCIN-U 

8 . 

OaioniuniN-ii. 

Glossohcolkcinje. 


MiouoaH-?nTiNJ>n 


Subfamily GLOSSOSCOLECINiK. 

1900 Glosaoscolecmne, Michaelsen, Tier x, j) 420. 

1917 Glossoacolecinee, Michaelsen, Zool. Jalirb. Syat xli, p, 54. 

Genital setse, if present, not grooved loiigitudiniilJy. Male 
pores usually uitrachtellar, seldom {Opisthodrdiis) postclitollar. 
Spermathecal pores, if not altogether absiuit, u holly or at anv 
rate partly in front of the testis segments. A singlrt oisophagisd 
gizzard present. Galcifeious glands (“ chyle sacs ”) present. 

BisUnhxihon. The subfamily is eudoniic only in LVntiul and 
S. America as far as the Argentine, in the BoriniiclaH and WMiidies. 
The only Indian species is Pontoecolex coreth'nrns^ wluoh has been 
■carried all o^er the Tropics, wliero it is found on jhIhiuIh or near 
the coasts 


1. Genus PONTOSCOLEX Bchimvda. 

1895. PontomdeXj Beddord, Monog. p. 053, 

1900 PtJTi/offco/ftF, Michaelsen, Tier, x, p 424. 

1917 PontoscoleXj Michaelsen, Zool Jahrb. Sysb. xli, p. 233. 

Setae at the hinder end of the body usually (? always) arranged 
in quincunx. Male pores and copulatory pupillre in the region of 
the chtellum. Three pairs of chyle-sacs in vii-ix, of complicated 
structure, originating dorsally. Nephridia with terminal sphincter. 
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Sexual apparatus luetandric and nietagynous ; seminal vesicles 
veiy long, piercing the successive septa tor a long distance. 

DLSirihution, For the Indian distribution see under the species. 
The original home of the genus is (Jontral America. 

Michaelseii considers it doubtful whether the (jumcunx arrange- 
ment in tlie hinder part of the body is a generic character , there 
are specimens winch 8ho\\ rhe regular arrange men t m pairs 
throughout the body These however may possibly have been 
injured, and the regenemted ]iai*t may liave produced setie with 
the paiied arrange men t, similar to that in the aiitenor part of the 
body. 

1. Pontoscolex corethriumB (Fr. Midi), 

1897. Ponfuaioiox corethuim, JlLicliaelaeu, Mt. Mus Hamburg, 

\n, ]» ii47 

1898. Fontimoki covcfh avva. Micliiielflen, Zool Jalirb Syst. xii, 

p. U4 

1900, FontuAcoliw Micliaelsou, Tier p 42o 

1900 Pontmcohw coiothiunSj Miclitielson, Sb. Bohni. Ues Prog, 
xl p Kt 

1904. m eth nnts^ Miclmeleen, Mt. Miia Hamburg, 

x\i, p. 127 

1909 Fontomihd cmathiuniSj Miclnielsen, Mem. Ind Mus i, 

p 244 

1910 Fontomikr ciuvfhmntSy Miclioelaen, Abh. Ver. Hamburg, 

\i-\, p 101 

191;{. FmtumtliW cuvMrnnis^ Slicliaelaen, ]\It j\1ub. Ilambuig, 
XYX, p. 92 

101/5 Fonto»iulvx coi'ctlu iiSj Steplieusou, Mem. Ind. Mus. vi, 
p 10/5. 

lOlG Fimto&colex covethrmuHy Stephenson, llec. Ind. Mus xu, 
p. S49. 

1917. ronto'^vol(‘\ confhmmaj Jlicliaelsen, Zonl Jahrb. Syst xh, 
p 2.24, 

1020 Fontomdev coiethniriiSf Stephenson, Mem. Ind. Mus. vu, 
p 2r)8. 

1921, Fontu&cokx covethrurun, MiLlmelsen, Mt. 31 us. Hamburg, 

xxxvin, p 08 

1922. FontoM'ukv cnrt^thnnia^ Stephcnaou, Hec Ind. Mus xxiv, 

p 440 

Length 00-120 mm., diameter 4 min. Segments 90-212. 
TJnpigmented. Prostonuuiii with segment i retractile Setas 
slightly ornamented, transversely greoved at the tip (ornamen- 
tation often uorn awav) ; in the anterior part of the body closely 
paired, and exceptionally so throughout the body , usually from 
about X or xii onwards the pairing is wider, and lu the hinder 
part of the bodv the setm are alternately widely and closely 
paired, witli a quincunx armigement. Betm m the hinder part of 
the body much enlarged, with stmighi distal end ; in the clitellar 
region more strongly ornamented. Nephrldioporea in c. Olitelluni 
XV or xvi-xxii or xxiii (= 8 or 9) ; tliickoiied ridges wnlla *’) xix- 
xxu, outside the line of 6, Male pores on 20/21 or immediately 
behind this. Spermathecal pores three pairs, in 6/7-8/9, m c. 
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Septa 5/6 (9), 6/7-10/11 thickened, the first fairly strongly, the- 
lost two grnclualiy less. Last hearb in xi. SperiimtbecaB very 
slenderly club-shaped. 

Remarks, In a worm piobably belonging to this species (there 
IS no other Indian worm wlncli has the qumciuix arrangement of 
the setsB) I found the nepluidia of segment u opening into the 
pharynx , they would therefoie be peptoiiephridui According to 
Beddard these nephndia open on the surface of the body on 
segment ii, though owing to the great retractility of the anterior 
end of the body this orifice may come to he iii a temporal y buccal 
cavity. 

I found tlie septum 10/11 thin, and 9/10 absent; there was- 
also some ii regularity in the attachment to the parietos. 

B-hstributum Hyderabad, Deccan : Andaman Is. , Bombay, 
Poona, Ahmedabad (Western India); Adam’s Peak, Peradeniya, 
Kandy, Colombo, Avissavela, W- Haputale, the W. Province (all in 
Ceylon) , Mangalore, Calicut, Tiruvellur, on the Malabar Coast , 
Shimoga (Mysore) , Merkara, Madapur, Dubari (Coorg), Coonoor 
(Nilgirjs), Bonaccord, Ghiinunga, Shasthancottah, Pallodo, 
Trivandrum, Kerumaadi, Vellauv, Hey 3 'atinkara (Travancore). 

Outside India the species is circum mundane. 

Subfamily MICROCIIiETINiE. 

1900, Microchostmre + Cnodrilinro (part.), Michaolsen, Tier x, 
pp 447, 463 

1917. Microcbcetinoe, IVTichaelflen, Zool Jahrb. Syst xli, p 305 

Normal setae in eight longitudinal rows. (4enital setae, if 
present, not longitudinally grooved. J\Tale pores ante- or intra- 
clitellar Spermathecal pores mostly altogether beinnd tlio testis 
segments, occasionally vestigial apermathecto lu additaon in the 
region of the testes. An cesophageal giz/ard present. Calciferous 
glands present or wanting No obvious inteslinal gizzard; a 
strengthening of the musculature at the beginning ol the intestine 
may be present Sexual apparatus nietagynous , seminal vesicles 
mostly short, not penetiatmg the septa so as to extend through 
severe segments. 

The only Indian genus is Ghj^Mdrilna, 

BisU^ution, The subfamily is endemic in W Arncii, Tropical 
B. Africa, Madagascar, Central and NE, Africa , inS. Asia and 
the Malay Archipelago (gen. QhjpliHlmlus ) ; and (gon. Dnlocrwisy 
in Central and S America. 

1 (Jeuns GLYPHIDRILUS Horst 

1896, Olj/p?iidmlu8 + Biliriibaf Beddard, Afonog pp. 079, 080, 

1900. Qlx/phidrilus^ Michaelsen, Tier, x, p 459. 

1909. Ghjphidnhis, Michaelsen, Mem. Ind. Miia, i, p, 244. 

1910. Michaelsen, Abh. Ver. Hanibiirg, xix, p. 103. 

1917. QlypTiidnlus, Michaelflen, ZooL Jabrb Syst. xli, p. 348. 
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Seta3 antehorly widely, posteriorly more closely paired. In the 
hinder part of tlie body dd equal to or little greater than act, 
Male pores mtraclitellar, behind aegnient xvi, ou a flab surface 
included between a pair of long ridges (ridges of puberty). 
iSpermathecal pores in front of male pores, A welhdeveloped 
gizzard lu trout of 8/9, lu vni or vii and viii. No culciferous 
glands or cesopliageal sacs. One pair of nephridia per segment 
Hohindric and inetiigyiious. Testes and funnels free. No copu- 
latory sacs. Prostates present always). 

ListvihuUou Kiimaoii Bist. (W. Himalayas) , Jalpaiguri, 
Assam (E Himalayas); Cuttack (Orissa), Lucknow (U.P.)^ 
Mysore, Tiavancore and the Mahibar Coast, Burma Outside 
India in Tropical E. Africa, the Malay Peninsula, and Malay 
Archipelago (^Borueo, Suiuntia, Java, Celebes). 

The locality Ivumaon Dist, (Kichha, near Nairn Tal) is tliat of 
an immature species winch could nut be ideutitied (Michaelsen, 
Mein Ind. Mus i, p. 244). Michaelsen points out that the 
Indian species Porin mterinediate stages between the E. African 
species and those of the Malay PeiiniBiila and Archipelago, not 
only geographically but as regards the specific characters also 


Ke)j to the Indiciiii speiies of Glyphidrilus. 

1. Paired papillio m a single longitudinal series on each 

side . 2 

Paired papillio m two or three series on each side G. tiiboi osiw 

2. “ Wings end behind at or m front of segment 

XXVI. . . . . . . , ' G papillatua 

« Wings ” end behind at xsxii or xxxui . ,,, G tnimndalei, 

1. Glyphidrilus annandalei MicJu 

1910. Qlyphulnlm awiandidei^ IMichaolseu, Ahh, Ver, Hamburg, 

MX, p 101. 

1911. Glyyhidnhis annandalei, Oognetti, Ann Mag, N 11. (8) 

vii, p. 602, pl, xiii, figs. 11, 12 , Q, ache^icoui (laps ), ib. 
p. 60(3. 

1913. Glypludi ilita annandalei, Michaelsen, Mt. Mus. Hamburg, 
XXX, p. 92. 

101(3. Glyphianlm amiandalei, Stephenson, llec. Ind. Mus, xii, 
p 340 

1917 Glypliidnlits annandalei, Michaelsen, Zool Jnhrh. Syst, xli, 
pp 344, 846 

1921, QlypJudnlufi annandalei, Stephenson, Bee Ind. Mus. xxii, 

p. 767. 

1922 QlyphidnluB Jiumahlia-\-Q, eleyam-^G rarne-^-O 

enste, Bao, Ann Mng. N. H. (0) ix, pp 63, 62, (34, 66, text- 
figs, 1-4. 

1922. Glyphidrilus annandalei, Stephenson, Ann. Mag. N. H. (9), 

IX, p. 887. 

Length 90-166 mm. ; maximum diameter 2*6-4 mm. Segments 
126-322. Colour light to dark grey, unpigmented ; a shght rose 



492 


LTJMBETCID-E. 


tmt on the clitelliim. Ant-evior end swollen, uiaxnnfiin thickness 
about segment ix, diameter decreases griidually in the middle and 
hinder paits of the body to only 1 inm. at the hinder end; in 
its posterior half tlie body is four-sided m section, the dorsal side 
the broadest ; tow^ards the hinder cud the doi’sal surface becomes 
more and more concave. Prostomium zygolobous, or sometimes 
prolobous , segments from ii onwards tn- or inultiaimular as far 
as xiv, after which the annulation becomes indistinct. Anus a 
longitudinal slit at the hind end on the dorsal surface, inter- 
secting more or fewer of the terminal segments Setre very \videl v 
paired as far as xii, the iiitersetal distances diimiiishing bohuid 
this; aa ab , bo ccl:dcl=:3:2 3 2.5 at first, bui< behind == 
4:2.4.2i7. Nephiidiopores m b. Clitolliun ring-shaped, 
beginning in xvii or xviii (or even as far forward as xiii) and 
■extending toxxxvi . . , xli (= 19-25), indtstinclly limited behind 
njid indeed more or less so in front also, liiilges of puberty 
(“wings”) run between the lines b and c, from xxv, xxvii or 
xxvui to xxxii or xxxm, occasionally to xxxv, usually continued 
forwards as lov'er ridges or angles as far forwards as xviii , the 
ridges are bent downiwards somewhat towards llie body-wall. 
Papillae of puberty ninnerous, constant m position on eacli segment, 
but the number of segments bearing them is very \ariable ; they 
are roundish cushions on the hinder part of their segments, in Mvo 
series, median and lateral, the latter paired, and situated between 
iiand e; the median series begins on xi,xii, xiii or xiv, and ends .it 
varying levels back to xxvi, but occasional papilke may be found 
further back, on xxx\, xxxvi or xxxvii, the total number varying 
from 2 to 14; the lateral senes begins on xni, or on or behind 
XV, ends in front ot the “ wings/' and another short senes may 
begin behind the “ wungs.” Male pores as two point-like depres- 
sions in 29/30, m line with b. Spermathecal pores in groups of 
one to SIX, with the arrangement cbaracteristio of the genus, in 
13/14 to 16/17 or 17/18, most have the full number of five in 
each group 

Septa 6/7-11/12 thickened increasingly. A fairly large gizzard 
principally m viii, the anterior end a])parently getting into vji. 

Last heart in xi Meganephne, Two pairs large funnels free m 
x: and xi. Pour pairs large ii regular seminal vesicles in ix-xii. 
Prostates apparently absent Ovisacs may be ]n'osent in xiv. 
SpermathecaB simple, thickly penr-shaped or spherical, with short 
and narrow stalk, in appearance sessile, the duct being embedded 
in the body-w'all. 

Remarhs, This species forms an intermediate link bofcw'een tlie 
Purther Indian and Malayan species on the one hand and the 
isolated 0, stxMnianni of B. Africa on the other. 

We liave tw^o independent descriptions of this species, Oognetti 
having clescnbed it before receiving Michaelsen’s paper 

Autotoniy appears to be common m the mature worms (feitephen- 
aon, 1921). 

Distribution, Calicut, Malapuram, Tiruvallur, on the Malabar • 
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coast , Aruinaiiallur, Madatoray, Trivaiidi'um, 7ellany, Neyyaii- 
fcmkara, and PAzhagiapandipurain in Travancore ; Dublin, Madapui , 
Traserpet, iii Coorg; Sbunoga and ? Kadur Dist , Mysore. 

Q-lyphidrilus papiUatus (JUosa) 

1890 Bilimha papillataj lloso, Ann Mus Genova, (J a) ix, p. 386, 

pi xii, tig. 1. 

1896 Bdimba papiUatus^ lieddard, Moiiog p 687 
1890 Oljjphidnlm papillatii3, Micliaelseu, Abli Seuckeub Ges 
xxiii, p 190 

1900, Miclmelaen, Tiei \, p 469 

1017, Oiyphiih ilii8 ixtpillaiusj Michaelaen, Zuol. Jnliib. Syst. xli, 
p 344 

1920 Glijphidnliis iHipiUatm^ Stieidieuson, Mem Lid Mua vii, 

p 268. 

Length 100-120 inm. ; luaxiinum dmiueter 3-5 inin Segments 
202-330. Colour iiesh or greyaah, no distinct pigmentation. 
Anterior segments atter v divided by secondary anuulatious. 
Posterior hall' flattened dursally, ventral surface flattened for the 
greater part ot its extent. ProsLomium laige, pro- or zygoloboiis. 
Dorsal pores absent. SeUe paired, the eetal couples being behind 
the clitelluin at the augles oi the body ; in postclitellar region ah 
rather less than \aa and ddi\ little greater than aa ; in 

front ot* olitellum sette small and wider apart ; in posterior part ot 
body dd larger and ho smaller, ah^^aa^\hc=:cd^^dd Olitellum 
rather indefinite, xvi-xxvi . . . xxxiy (= 11-19). Wings Tentio- 
lateral, xviii-sxm . , xxvi, attached outside the line of 

Papillfc large, round, flattened or slightly depressed m the middle, 
on the posterior part of their segments, in two senes, lateral and 
median; tlie lateral in line with or slightly doisol to the attach- 
ment ot the wings, usually paired, on any of the segments x-xvu, 
as well as occasionally on xxiii, xxiv, xxv or xxvi-xxviu; mediae 
papillsB not so common as the lateral, on xi-xv and on xvu and 
xviii, or may be absent altogether , tlie lateral may be only two 
pairs, or two on one side and one only on the other. 

Heptuin 4/5 thin, 5/6 shghtly, 6/7-9/10 moderately, and a few 
succeeding ones slightly thickened Gizzard in vii and viii, 7/8 
being ticlherent to it at its middle ; rather small and fairly soft. 
Intestine begma in xvi. Hearts in x and xi Testea and tunnels 
free in x and xi. Seminal vesicles four pairs, ix-xu, usually 
deeply lobed, not always symmetrical. No prostates Ovisacs 
in XIV, and apparently in xv also. Sperm at hecje in four senes on 
each side, in 13/14-16/17, with sometnues additional ones in the 
next anterior groove , each is a small elongated saccule, adherent 
to the body-wall , each series consists ot five on each side, one 
each on the hues of a, h, c, and cZ, and one between h and c. 

Remarks. The immatui'e specimen winch was described by Eosa 
was made the type of a new genus B%hmha\ Michaelsen in 1896 
showed that Eosa's worm belonged tp GhjphidriLug. 

Oobapo, Biapo Dist, Burma ; Lucknow. 
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3. GHyphidrilus tuberosus StepTi 

1916 QUjphdnUts iubeiosusj Stepliensou, Kec. Iiul Mua xii. 
p 349, pi xxxiii, fig 37 

Length ca. 60 in in , max diameter 3 mm., average 2 6 mm. 
Segments 221, all very short behind clitellum Colour light 
brown. Dorsal surface concave behind chtellnm, ventral surface 
flat or concave, a section is thus fom sided, the dorsal surtace 
being tiie most extensive at the hinder end. Anus dorso-termiiial. 
Prostomium prolobous or zvgolobous, the delimiting groove 
being a shallow depression only. SetOG behind clitellum at the 
angles of the section ; , d(l^3ccl or neailyso, 

in front of clitellum setee ^^^dely paired and rather irregular, 
^ah=iaa or less Clitellum from xiv, xv or xvi to xxviuoi xxix 
(or XXX dorsally) Wings on xx to xxiv, continued for\^ards as a 



jTig, 202 — Glyphidrilus inheroms Stepb , seguientB xvm-xxviii fioni the 
ventral aupfaca, flliowing tlie impillfie in this rogiun, with tbo vontro- 
lateral ridge on one side and the cauliflowei-lilte exurcseence on the 
other, 

slight ndge to xv or mv , they may grow out into a foliating tumour- 
like mass of numerous soft irregular closely apjiofied papillco, 
extending veutralwards nearly to the line of a (fcext-flg 262) ; 
similar patches may be present above the wings, between the imd- 
dorsal and the lateral lines Papillse small, white, rounded, on 
* the posterior parts of their segments, an anterior set, on x, xi, 
and xii, a midveutral and two lateral on each side, one of the 
lateral between a and &, and the other outside b ; a middle set on 
xvn— XIX, or xviii and xix, paired, the full number being three 
pairs per segment, one internal to a, one between a and and 
one outside h , a postenor group on xxiv to xxviii, similar to the 
last, all paired, but one or more may be wantiutr in anv 
segment (text-fig. 262). 
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Septum 4/6 t.Lin, 5/6 aliglitly, G/7 somewhat thiekened, 7/8 
moderately, 8/2-11/liJ or 12/13 slightly SO. Gizzard in vii, 
sonietiines extending into the hinder part of vi , degree of de- 
velopment varies, oiten in some degree vestigial jN'o calciferous 
glands Intestine begins in xv. Last heart in xi. Testes and 
funnels in x and xi. !Semina] vesicles four pairs, ix-xn. Ovisacs 
in XIV. SpennathectB in xiv and xv, small subsplierical sacs , the 
-duct a short thin stalk, debouching into grooves l;3/14 and 14/15 ; 
three or four on each side in each segment, in line with a and 
•between b and c, and in hue with c 

Distr}hutio)i, Oiittack (Oiissa), Jalpaiguri (Bengal). 


Subfamily CRIODKILIN^. 

1900 Criodnliuai (part ), Michaelseii, Tier x, p. 463. 

1017. Cnodnhnai, Michaelseii, Zool Jtdirb Syat. xh, p 372 

Genital 8eta3 lougitudinally grooved. Male pores prechtellar, 
‘Oil XV, on glandular elevations Oalciferoiis glaiuis wanting; an 
obvious gizzard wanting, but an indehnite strengthening of the 
muscular coat at the beginning of the intestine present. Sexual 
apparatus holandric and iiietngynous ; no prostates; muscular 
copulatoiy sacs present No spermathocm 

The Distrihibiion is that of Grioch iliis lacunm^ the only species 
till recently recognised, with, in addition, England {Anmjaster 
fonUnalis Friend). 

1. Genus CEIODRILXJS IToffmsU^ 

1895. C) iodriluSf Buddai’d, Monog p. 60fi. 

1900 Cnodi Miclmelsen, Tier, x, p 467. 

1917. Michnelseii, Zool. Jfllirb. Syst xli, p 372 

Piostomiiiiu zygoloboiis. Middle part of body four-angled. 
Anus dorso-teriiimal. Setie closely paired. Four pairs of seminal 
lesicles in ix-xii. 

1. Criodrilus lacuum Z/ojfinsir. 

1914 Cnod)ilu8 tomwi, Stephenson, llec. Ind Mus. x, p. 25() 

1016 Cnod}iluh lacuiunj StepbeuKon, Mem Ind Mus, v, p. 146. 

1884. CmdnhiB lacuum, Vejdovakv, Monog p. 67, pi x, iiff 2], 
pi. xin, flga 12-24, pi xiv, ligs. 1-16 ^ ; e, , 

1887. CriodiilvB lacuum^ Oiley, Quart. Journ Mic. Sci. xxvii, 
p. 661, pi xxxvui, ligd 1-8 

1887 JReiiham, Quart. Journ Mic, Sci. xxviii, 
1). 601, pi. xxxvui, figs 9-19. 

1888 GnodnluH Uioumi^ Collin, Z. wiss. Zool xlvi, p 471. 

pi. xxiii. 

1917. Oiiodnlus Utcuum^ Michaelsen, Zool. Jahrb. Syst xli p. 373, 

(The above references contain descriptions of tlie worm and its habits, 
the last, by Michaelsen, consisting for the most p sat of a full account of 
the normal and genital sdtee ) 

Length 120-320 mm,; diameter 4-6 mm. or more. Segments 
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200-450 mm. Colour light or tliivk brown to green. Prostomiiim^ 
zygoloboLis. Body from about ix onwards quadningular ni section ; 
anus postero-dorsal. Sette ornamented, closely paired ; with two 
longitudinal senes o£ broad scars with ciuved, elevated, and irregu- 
larly toothed proximal edges, each taking up half the circum- 
ference of the seta, and alternating in the two senes as regards 
their position on tlie shaft; dd only a little greater tlmu an, 
Clitellmn not marked, indistinctly limited, xvi-xlvii (=32). 
Male potes on xv, external to /), on large low glandular cushions 
which laterally are somewhat wrinkled, extcmding over xv nnd xvi, 
and nearly reaching to the hue of c Pemah^ jioios on xiv, im- 
mediately outside 6, on similar smaller cnslnons Seim ah of 
x-xiv, xvii, and xix often on glandular elevations, and so back to 
xxiii, the elevations becoming gi’adually smallei 

Q-iz/^ard rudimentary, m xii-xiv Seminal vesudos four ]iairs, 
in ix-xii Yasii defereiitia opening on to tlie siirfaco through a 
herniapherical ghmd (prostate ^). Spormatliefio absent Q-enital 
aetm much thinner than the normal aehe, llm iiodulus situated 
inarkedl} proximal, the distal half showing lour longitudinal 
ridges separated by gioovea , only aetm a of xii, xui, wi-xvm (?) 
thus modified. 

Jlemavlcs Unfortunately the specimens diiigiiosed as belonging 
to this species were not fully mature, and there is therefoie au 
element of doubt in the identification 

Ihsirihution, In India from the Chilkii Luko on tlie E. coast. 
The species is widely spread in Eiuope, and occurs in Syria ami 
Palestine , it is limnic in habitat. 


Subfamily LUMBRICINyli. 

1895 Liimbricidco, Beddard, Monog. p 687, 

1900 Lumbncidofl, Miehaelaeu, Tier, x, p 470 
1909 Lumbncidea, Michaelsen, Mem Jnd Mus. i, pp nn 240, 
247 

1910. Liimbncidss, Michaelson, Abb Ver. Hamburg, xix, iip. 17, 
29 

Male pores anteclitellar, as a rule on xv, seldom furl lior forwards, 
on aflat surface or on or between swollon glandular olovationfi. 
Spermathecal pores often wanting, usually in the region of the 
testis segments, often beliind, seldom in front of tliom. Genital 
setsB (not known m all forms) longilndiiially grooved, (Esopha- 
geal gizzard wanting; calciferoua glands usually present; an 
obvious gizzard is developed at the hegmnmg of the intestine. 
Sexual apparatus as a lule holandric, seldom (? only individually) 
metandne; inetagynoua. Oopulatory sacs and prostates wanting. 

Dietribiition, The subfamily is w’ldely distributed in India, 
occurring throughout Eaahmir and the Punjab, in both Western 
and Eastern Himalayas, at Calcutta, at Partubgarh and Mt. Abu 
in Eajpiitana, lu the Nilgins, Palms, and Travancoro, and in the 
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Nicobar Islands. But tin’s wide dibtribution is due to the pere- 
grine species, endemic species being found only m Kashmir, tlie 
Punjab (in the Western Himalayas), and at Calcutta, Tlie head- 
quarters oi: the sub Family is S. Europe, especially the CaucasuB 
legion, it is the dominant group over the whole of tempenite 
Eurasia, being endemic in N. and N.W. Europe, Central and 
S. Europe, Japan, TiirJcestnn, Transcaucasia, Asia Minor, Syria, 
and Palestine, with a few Indian species and one in S.W. Persia ; it 
has founded a small colony ot endemic forms ni Eastern N. America, 

The further division of the subfamily has given much trouble ; 
the history oF the attempU 'whuh have been made is given by 
Michaelsen (126), who finds that oF the genera and aubgenera 
which he recognized m the Tieireich volume a number must dis- 
appear, since they grade into one another in innnifold ways. The 
only genera which can ho definitely sepai*ated are Jlelodnlus 
Al.lol6bo^l\QTa\ and Limhr'icus ^ and of the sub- 

genera oF Udodvilus t\iev^ is no sharp line betA^een Enenia and 
Demlrohania^ nor between Exsenxa and Eismiella, while there are 
difficulties m separating Eeiidrohcs^ia and Allolohopliora^ Alhloho- 
phora and Octolasium^ Bimasfus and the subgenns Helodrilvs, 
Michaelsen leaves the subgeiiera, however (Msema, Iksenxella, 
Allolohopliora^ ExmaBius, Dmdrohcmia, and Eoplixla — the lalter the 
equivalent of the subgenus Helodnhos of the Tierreich volume), 
considering that the distinction of siibgenera need not be as 
definite as that of genera. 

The generic name EehdAhts, used in the Tierreich volume, is 
replaced by Allolohophora in Michaelsen, 87 a, p. 40 


Key to Oenem ami Suhgei^era o/Liimbricmffl 


1, Gizzard coniiued to one segmsatj spema- 

thecai pores between d and the middorsal 

line 

Gizzard taking up 2-4 segments 

2, Testes and fiuinels free 

Testes and funnels mostly lu testis sacs, 

seldom in ccelomio spaces incompletely 
closed by the j miction of tho septa or by 
strands of tissue (in tlie latter cases more 
than till ee pairs of seminal vesicles) . . . 

3. Spemathecal pores occuiung singly (». e., not 

in groups) in or close to the ixuadorsal line . 
Spermathecal pores often absent, usually 
occurring singly, and then in or below d j 
often also in groups of several, and then 
partly m and pai'tly above d . ’ • * * 

4. Two pairs seminal vesicles in li and xii 

Three or four pairs seminal vesicles 

6. Oh tellum extending at 1 east to 32/33^ usu ally 
further back; BpennatbecsD usually pre- 
sent, — absent, olitellum extends some dis- 
tance ba^ beyond 32/88 

Olitellnm extending at most to 82/88, usually 
not so far f spermathecse absent 


AUohbophora subgen* 
2 [EUeriieUa. 


7 

Allolohophora subgeii* 
[JEisema, 


4. AUoldbi^hoTa (part.). 
6 
6 


subgen, Eophila. 

Bubgen. Bimastua, 

2 z 
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C SeteB more oi leas closely paired, four 
pairs seminal vesicles in ix-xu, those of x 

appioximately as large os those in ix . . subgeu. Allolohophora 
Set8B mostly widely paired or separated, 
seldom closely paired, usually three pans 
seminal vesicles, in ix, xi, and xii, seldom 
(only when the sett© are widely paired) a 
fourth pair of small seminal vesicles in x, 

these being much smaller than those 111 IX siihgen Dmdvobcmct 
Testes and funnels enclosed in a single im- 
paired testis sac, thiee pairs seminal 
vesicles in ix, xi, and xii , two pairs spei'- 
mathecee . Lumh'icm 

Testes and fimnels enclosed in paired testis 
sacs, or in incompletely closed coelomic 
spaces , m the last case, as usually, more 
than two pans spermathecsa , four pairs 

semmal vesicles . OctoUmum 

The subgen. EisemeUa has not so far been found m India. 

1. Qenua ALLOLOBOPHORA Eisen 

1896 Alim ws + Teh agonm as -f Allolobophoi a (^pnrL ), Beddard, 
Monog pp 696, 697, 698 

1900. JECelodi iIub -{• Etsenia +■ Eisemella, Michaolaeu, Tier x, 
pp 471, 474, 479 

1910 MichaeJsen, Annuaire Mus St P^fcorsb. xv, p 10 

1918. Alloloboplioia^ Michaelsen, Zool. Jalirb. Syst. xh, p 40 

Teatea and funnels free. 

There is now no other character which will apply to all the 
forma which come under this large genus. The prostomiuiii is 
usually epilobous, but any other form may occur. The setso may 
be closely paired, or widely paired, or even separated, %. e , not in 
pairs at all Spermathecse may be absent, or there may be two, 
three, or four paiis, or the spermathecm may be in groups The 
giz/ard may be confined to one segment (subgen Eismiella)^ or 
may take up more than one. The seminal vesicles may be two, • 
three, or four pairs. 

Distnbution In India is found in Kashmir, the N.W. Frontier 
Province, the Punjab, Western and Eastern Himalayas, Bengal, 
Rajputana, and S. India. It appeals to be endemic in ICashinir, 
the Western Himalayas, and at Oalciitta, but by far the greater 
number of the records are of peregrine species. Outside India the 
_genua is endemic in the whole area of the subfamily, 

Subgeuus Eisbkia. Malm. 

1895, AUolobophora (pait.) Beddard, Monog. p 098. 

1900 Eisema (gen.), Michaelsen, Tier, x, p 474. 

1910. Msenia (subgen.), Michaelsen, Annuaire Mus. St. P^terab. 

IV, p 8 

Piostommm ©pi- to tanylobous. Setm closely or widely to very 
widely paired. Sperm athecal pores two or three pairs, in 8/9- ^ 
10/11, above d, m or near the middorsal line. Gizzard taking 
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up more than one segment. Thiee or four pans of seminal 
vesicles, in ix, xi, and xu, or in ix-xii. 

The two Indian species are easily separated by their colour, the 
transverse pigmented bands o\er the dorsum in A, (B,)fcetida are 
very distinctive. 

1. AUolobophora (Eisenia) fcetida (Sav.) 

1801 Allolohophm a fwtulaj Flofiuiis Wien, vi, p 381 

189fi. Jlecldard, Monog p 70 J 

1000. E}mnn f(rtida^ Micbnelsen, Tier x, p 4/6 

li)09 Ememn fwtida^ Michnolsen, Mem Iiid, Mufl i, p. 246. 

1910 IlelodnliLS i^Ekema) foihdifs, Miclmelseu, Ahh Ver Hum- 
burg, XI p 104 

1913. Ilelothilm {Emma) fvctidiLs^ MicLaelsen, Mt Mua Ham- 
burg, XXX. p 92 

1911. IlelodnlHH (Emma) fwtiduSf Stephenson, Rec lud Miis. x, 
1) 303 

1910 Jidodnlm {Emma) fwivla^ Stephenson, Roe. Iiid. Mus. xii, 
p 35i 

1917 llelodiUm [Emma) fictidtis, Steplionaon, Roc Ind Mus 
xiii, p 414 

Length 60-00 mm , diameter 3-4 mm. In Iite with red, 
purple, or brown segmental bands over dorsum, separated l>v 
paler intervals ; the bands slightly marked in ix-xi, except mid- 
dorsally , bands flometimea two per segment ; ventral surface pale 
Prostoinmm epiloboiis Dorsal pores from 4/6. Setfls slendei , 
ornamented, closely paired ; aa=bc, t^ii=half the circumference 
Olitelluin from xxiv, xxv, or xxvi to xxxii (= 7-9) Ridges 
(“ walls ”) at maturity on 3-4 segments, xxvii or ;Jxxviii to xxx or 
xxxi. Male pores with fairly large raised areas which do not 
transgress the limits of xv. Spermatliecol pores two pairs, in 
9/10 and 10/11, near the middorsal line. 

Distribution Simla and neighbourhood; Kodaikaiial and neigh- 
bourhood, Palni Hills, Coouoor, Nilgiri Hills; Poiimudi, Tra- 
vancore ; Sevok, Darjiling Dist. , Hicobar Islands. 

2. AUolobophora (Eisenia) rosea (Sav ) 

1909 Emma 7 osea, Micbnolden, Mom. Ind. Mus. p. 246. 

* ' 

1896. AllolobopJhora rosea^ JSeddoi'd, Monog. p 714, 

1900. Eiseim rosea, Micliaelseu, Tier x, i). 478. 

Length 26-60 mm.; diameter 3-4 mm. Segments 120-160. 
Flesh-coloured in life, un pigmented. Prostonnum epilobous 
Dorsal pores from 4/6. Set© in general slender, in the anterior 
part of the body V 617 slender, closely paired ; aa rather greater 
than ho] dd anteriorly equal to about half the circumference, 
posteriorly equal to oue-third the circumference, Olitellum fi*oin 
xxiv, XX v^ or xxvi to xxxii to xxxiii (= 7-9). Kdges (*< walls”) 
• generally from xxix to xxxi, leas often xxx to xxxi.^ Male pores in 

2 
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large transverse furrows on transversely elongated elevated glaii^ 
dular areas wlucli do not transgress the limits of xv. Sperinatliecal 
pores two pairs, m 9/10 and 10/11, close to the mid-dorsal line. 
Ventral or lateral oi all set© of ix or x or (and) xii or xiii, more 
raiely of xxiv, situated on transversely elongated ])apillffi, and 
modified as genital setae, 0-8 mm. long and 20 /x thick, grooved 
and simply curved, 

IHsivihution Gurez, Kashmir 


Subgen. AIiLOLOBOPHoua. Eisen em. Eosa 

1896. Allolohophora (gen ) (part ), Beddard, Monog p. 608. 

1900. Allolohophora (Bubgen.), Michaelsen, Tier, x, p.480 

1910 Allolohophora (subgen), Michaelsen, Annuaire Mus. St, 
Pdteisb. XV, p. 4 

Prostommm mostly epilobous, seldom tanylobons Setm more 
or less closely paired SpermatUecol pores at most tliree pairs or 
pairs of groups, m ccl. Gizzard taking up more than one seg- 
ment. Seminal vesicles four pairs, m ix-xii, those of x approxi- 
mately as large as those of ix (? always). 

The two Indian species are immediately distinguishable by the 
position and extent of the olitellum and ridges of puberty. 

3. Allolohophora (Allolohophora) caJigmosa {Sav,) f. typica. 

1009 HeloMus [Alhhbophot a) cahgino&m t Michaelsen, 

Mem. Ind. Mus. i, p 246. 

1896 Alhlobophm a cdiyinosa (part.), Beddard, Monog. p 690, 

1900. Hdodrilua {Allolobophoi a) caliginoaua (iy;j;iczw), Michaelsen,. 

THer. X, pp 482, 483. 

Length 60-100 mm. , diameter 4-6 mni. Segments 104-248. 
Colour very variable in life, grey, flesh-coloured, brown, yellowish, 
slate-blue, but never purple, Prostommm epilobous tongue 
cut o2 behmd. Dorsal pores from 9/10 or less often 8/9. Selro 
closely paired, the lateral especially closely; aa greater than 6c; 
dfZ=half the circumference or somewhat less. Clitellum saddle- 
shaped, xxvi, xxvn, or xxviii to xxxiv or xxxv(=c 7-10). Tubercles, 
of puberty two pairs on xxxi and xxxui. Male pores m transverse 
slits, on usually much elevated glandular areas, which take up- 
xiv-xvi (these areas seldom slight and inconspicucwis, not ele- 
vated). Spermathecal pores two pairs, in Oy'lO and 10/11, on aU 
SetsB ah of ix, x, and xi usually on broad papillae (and so also some 
ot those in the clitellar region ?), transformed into genital setav 
grooved, somewhat longer and thinner than the normal set®, 
slightly curved. 

Septa 6/6-9/10 thickened, 7/8 most so. Seminal vesicles of ix 
and X small. 

Distribution^ Simla. 
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a suLsp. trapezoides {Ant, Dug ). 

1909. Helodriliia (Aliolobophmi) caliijmoaitii t,trapezotdd8f^thchB,ei[~ 
sen, Mem Inti Mus. i, p 245. 

1914 Ilelodntua {AUolohop/iora) caliginoam i U apezoides^ Rteplieii- 
son, Keo. Iiid Mus. x, p 368 

1916 Kohdi dm {AUohhoidiora) califfiiiomft f tvapezaulea^ Pmslmd, 

J llombay Soc xxiv, p 495, pl.i, figs 5,9-12, pi u,fig. 1- 

]917. Helodriliia (Allolobitpho] a) cmiyinoaua aub«^p trape?iQidoaf 
Stepbeuaon, Rec, lud. Mus xiii, p. 413 

1917 Hclodnlua oabgitimm^ Stepbeuaon, Quart. J Mic. Sci l\ii, 

pp 209, 279,' pi, XIV, figs 0, 10 

1919 Helodnliia calK/inoma, Stephenson & Piashad, Tr. Hoy. Soc 
Edin 111, p 470, pi figs. 12, 13 

1920. Helodrdua caliginmits miv, tvapezoidca, Stephenson, JMein. 
Tnd Mus vii, p 200 

1922 HehdviliiB {Allohbojyho} a) caligmostts subap trajw^ioidrs, 
Stephenson, Hoc Iiul JMiift. xxiv, p. 440 

1S95 Allolohopliora culujimm (part ), lleddard, Monog p. 699 

1900. Relodnlua {AlLoloboplma) cali{/inosm i;’fl^j« 3 «irfta;Michaelsen, 
Tier. X, p 483. 

Tubercles of puberty conjoined to form a wall from xxxi to 
sxxiii or xsxiv. OtberwiBO as in the f. typica 

licmarlcs. The ridges may be formed of imperfectly fused, 
tubercles ; or they may extend forwards to the auterior limit of 
the clitellum, becoming moie cut up into tubercles in the anterior 
segiueuta. The plinryiigenl gland cells have been studied by 
Stephenson (87), and ‘the calciferous glands by Stephenson and 
Pra0had(91). 

DiBtrilmtxon Gilgit; Guroz, Gaudnrbal, Anchar Lake (Kashmir), 
Lahore, Kerozepur, Peshawar, Mardan (Punjab ondN.W. Frontier 
Frov.) ; Simla, Naini Tal ("W . Himalayas) ; Ml. Abu (Ihijputana) , 
Ootacamuud (Nilgiris) The species and its subspecies are widely 
distributed over the whole world 

4. AUolobophora (AUolobophora) prashadi {StepliX 

1922. Kelodrihia (AUolobophora) praaliadi, Stephenson, Rec. Ind. 
Mus, XX 17 , p 440. ^ 

Length 62 mill. ; diameter 3 mm. Segments 133. Colour gi*ev 
with a slightly pinkish tinge. Prostomimu proepilobous Dorsal 
pores from 4/5 or 5/6. Setm closely paired; aa = nearly twice 
be, ah is greater than cd, dd is less than half the circumference. 
Clitellum from 1/n xxiii or xxiv to xxxii or xxxiii (= 5 : 9 to more 
than 10), saddle-shaped; ridges of puberty xxix-xxxi. Male 
pores on very prominent hemispherical papilla? on xv, which 
encroach also on xiv and xvi; centres of the papilla? just outaicle 
the line 6. No spermathecal pores. Venti’al set© of xii*, and 
sometimes those of xi and x, situated on papilloe. 

Septa 6/7"^9 much thickened, 9/10 fairly thiok, and succeeding 
septfi as tar as 13/14 gradually diminish m thickness. Gizzard 
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occupies xvu and xviii. Testes and funnels free in x aud xn 
Seminal Tesiclea m ix, x, xi, and xii ; tliose in x the smallear^ 
though not much smaller than those in ix , those of xi and xii 
much lobukted. No spermathecfla The lateral setro oE xiaud \ii 
0*76 inm. long, almost straight, fairly sharply pointed, the distal 
poitiou grooved (type of the clitellar setoo ot lAimhvicm terre&tns), 

BemaiTcs^ This species disagrees with tlie great majority of the 
subgenus, aud resembles Bimastus^ in having no sperinathecm 

Bistnhiiiion. Gandarbal, Kashmir 

Subgeu DENUROBiEisrA em Itosa 

1895. Allolobophora (part ), Beddoi’d, Monug. p 098. 

1900. LandiohcDna (fnibgen ), Micliaelsaii, Tier, x, p. 488 

1910 B&iidroh(Goia (aiibgeii.), Michaelsen, Aiinuuiro Mils St. 

Pfiterab xv, p 4 

Skin mostly with red pigmentation. Prostoniimn usually epi- 
lobous, seldom tanylobous. Setse mostly widely paired or separated, 
seldom closely paired. Spermathecal pores in o or d, seldom 
absent, usualiv two pairs m 9/10 and 10/11, occasionally with 
one or two additional pairs in neighbouring segments. Q-iz/ard 
extending over more than one segment. Usually three pairs of 
seminal vesicles, in ix, xi, and xii; seldom (only where there are 
widely paired setae) a foiu'th pair in x, 'which arc then much 
smaller than those in ix. 

The two Indian species are immediately distinguished by the 
position of the clitellum. 

6. Allolobophora (Dendrobsena) kempi 

1922 Selodnlm {BmdrohtBna) Stephenson, Pec. lud. Mus. 

XXIV, p 441 \ text-fig. 5. 

Length 91 mm.; diameter 6 mm. Segments 128 Colour 
light grey, non-pigmented PLOstomiuin epilobous tongue uot 
closed behind, DorsnJ pores from 9/10. Seim small; anteriorly 
behind male apertures tlio distance between 
the Betas of a pair increases, and becomes still larger behind the 
clitellum ; in middle of the body the set© are no longer paired, 
to I* afl==l|-1^5c = 2fcZ; = ji of the circumference. 
Nephridiopores just above line of set© o. Olilellum saddle-shaped, 
xxix-xxxiv (= 6) ; ridges oL' puberty indistinct, perhaps equal in 
extent to clitellum. Male poises as transverse slits on xv, witli 
tumid anterior and posterior lips, the slits reaching from the line 
of 6 to that of c, Spermatliecd pores in 9/10 and 10/11, in line 
with set© d 

Septa 6/6-16/16 thickened, 6/7“-8/9 most so. Gizzard occa- 
pying segments xvii and xviii ; oesophageal pouches in x, prolonged 
back ns caloiferous glands, not set off from the tube, in xi and xii. 
Last heart in xii, smaller than that in xi, and at a deeper level. 
Testes and funnels free in x and xi. Seminal vesicles four pairs, 
lu ii-xii, those of x equal m size to those of ix. Spermathecse m 
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X and XI as small round sacs sessile on. the body-wall. Yentral 
seta3 of XV slightly modified; a faint sculpturing of the distal 
portion of the shaft by a numerous series ot transverse raai kings, 
slightly jagged and convex towaids the insertion of the seta 

Distribution, Kufn, Simla Hill States. 

6 AUolobophora (Dendrobssna) rubida f. typica. 

1909. Sclo(hilm {Denih obcena) imhulus f typioa^ Michaelaeii, 

J\Iem Ind. Mus. i, p. 24ri, 

1895, Allolobopho) a firro/tii, Beddard, Mouog, p 705 

1900 IfelodnluH {Deiidrohcena) i ubidusj Micliaelson, Tier x, p. 400. 

Length 50-60 mm. , diameter 3-4 min. Segments 60-100, 
body cylindrical. Colour pale red dot sally. Prostomium epilo- 
bous § Dorsal pores from 5/6. Setee widely paired; 
bo=i2cd^ cd greater than ah ^ dd=4ccZ. Clitellum from xxvi or 
xxvii to XXXI or xxsii (= 5-7) Tubercles of pubeity on xxix and 
XXX. Male pores with small glandular areas confined to xv. 
Spermathecal pores two pairs, m 9/10 and 10/11, in c, Setoe ah 
of XVI usually on large broad papillm, transformed to genital setro, 
0-6 mm. long and 20 p thick, bent in a simple curve distolly^ 
otherwise almost straight, grooved. 

Distribution, Naiiii Tal, W. Himalayas. 
a. f. subrubiounda {Bmn). 

1909 Helodi ilm {Dandi obana) ruindtts f. su&7'u&zc!m£fa,MichnGL9cn^ 
Mem. Ind. Mus. i, p. 248. 

1895. Allolohophora siihnihioitndaj Bedclnrd, Monog. p. 707. 

1900. Hehdnlm (Dendrobcma) mbidm var. siibvulncunda^ Michael- 
sen, Tier, x, p, 490. 

Length 05-90 mm. ; diameter ca. 4 mm. Segments 60-110 , 
body more or less flattened, efipecially m the clitellar region. 
Colour light to deep red. Prostomium epilobous Clitellum 

XXV or XXVI to xxxi or xxxii (= 6-8). Itidges ("walls”) on 
xxviii-xxx. Genital sotre of the previous form, 0*8 mm, long. 
Otherwise as for the f Ujpioa. 

Distrihuixon, Simla, W. Himalayas , Sandakphu and Phallut^ 
Darjiling Dist., B. Himalayas. 

SubgenuB BopniLA liosa, 

1896. Allolohophora (part), Beddard, Mouog, p. 608. 

1900. Eophxla (subgen,), Michaelsen, Abb. Ver. Hamburg, xvi,. 

1900, ^ehdvilxis (subgeu ), Michaelsen, Tier, x, p. 496. 

1910, EopUla (aubgen.), Miokaelaen, Aniiuaire Mus. St. P^tarsK 

XV, p 4. 

Clitellum extending to at least 32/33, mostly further back. 
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Sperinatheeal pores seldom absent, usually 2-7 pairs or pairs of 
fjioups, 111 cd, or, if 111 groups, partly in aud partly above cd, 
Gi/ztird taking up more thau one segment. Saiiiiiuil vesicles two 
pairs, attached to septa 10/11 and 11/12, iii xi and xii. Sperma- 
thecas usually present — if absent, tlitelluiu extending back some 
distance behind 32/d3 Mostly worms of moderate size, un- 
IDigmented. 

7. AUolobophora (Eophila) mariensis (Stej^Ji ) 

1917. Melodiiliis [Helod) ilm) manttma,* Stephenson, Itec Ind. 

Mus nil, p 414, text-hg. ti. 

Length ca. 100 mm. , maximum diameter 6 mm Segments 151. 
Coloiu* greemsh grey, clitellum bulf. Anterior end tapers 
rapidly, posterior end out off straiglit, four segments visible on 
the flat posterior end At and behind the middle a section is 
four-sided, the dorsal side being the longest . towards the liinder 
end all the aurlaces aie concave. Piostominm epilobous 
Dorsal poies from 4/5. Setoe closely pamed , aa=^\\ho or nearly ; 
in front of clitellum the lateral pair are below tlie lateral line 
of the body, ni middle of body thev are about in the lateral lino, 
and towards the hinder end above it, but below the dorso-Jateral 
angle of tlie body. Clitellum xxvn-xxxiv (=8) Tubercles at 
the site of the ventral set© ot all the olitellar segments except the 
last, almost torniing a “ wall ” on each aide, ventral setal bundles 
of X and xi, or of ix, x, and xi, also seated on glandular cushions. 
Male pores on large round papdl© on xv, the papillto also taking 
up parts of xiv and xvi, the pores outside the line h, Speriua- 
thecal pores in 9/19 and lU/J 1, in line with cth 

Septum 5/6 somewhat thickened, 6/7 considerably so, 7/8, 8/9, 
and 9/10 very strong, then dimiiiisjnng m thickness. Gizzard iii 
xYii, xviii, ami a small pait of xix, firm and cyhndricnl. CEao- 
phagus swollen in x, and m addition a simill pair ol yellowish 
projections (ci^ypts) opening into tlie general lumen , msophogus 
ridged internally fiom vi backwards to xii. Last heart in xii. 
Seminal vesicles of moderate size, lu xi and xii. Spermathecoo 
two pairs, small, ovoid, sessile, at the anteiior borders of x and xi. 

jD 28 tnhution. Murree, W Himalayas. 

Subgeiius BiMASTirs B, F. Uoort. 

1896 Alhlohopkoia (part ), Jieddoi’d, Monog. p. 008. 

1900 Bimaiitm (suhgen ), Michaelaen, 'Her. x, p. 601. 

1910. JBmastiis (suhgen.), Miohaelsen, Anuuaire Mus. St. l^dtersb. 

2V, p 4, 

Clitellnm extending back to at most 32/33, usually not so far. 
Tubercles of puberty wanting or not obvious, not sharply 
defined. Gizzard taking up more than one segment. Two pairs 
of seimnal vesicles, attached to sepia 10/11 and 11/12, in xi 
and XU. No epermatheoee. Usually small worms, with reddish 
pigmentation 
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Key to the Lidian speaics of the suhjenua Ei mast us. 

1. No tiiborcles or walls” of puberty A. (B) eiami 

Tuberclefl 01 ‘‘Avails’* pi'eseiit . " . 

2 “ Walla” or tubeidea on XYviii and xxix only. . A (B,) constricia, 
“ Walls” or tubercles begiimiiifi; ou xxv or wvi 

and Gvtendmg to xvix or xxx 3 

■3 Chtellum on \xv-xxxii (= 8) , ((h = cd . , A {B) indica, 

Clitolluinon \xiv-\xx(= 7), gi'eatoL than A 

S, Allolobopliora (Bimastiis) conatnota Rosa, 

1900. Jlolodnlus (Buncistm) cointtricfiiSj Micbnelaeii, Mom Ind. 
Mus i, p 2 to 

1910. Ilelodnlns {Bwiadm) camh'winay Miebnelseu, Abb Vor. 
Hamburg, xix, p 104 

1 910 Helinli diia {BimatituH) cojistnctas, Stephenson, Hoc. lud Mus 
\ii, p 3D2 

1922 I[elod}ihis (Biviastics) mistnctmj Steiihenson, Eec. Lid. 
Mus. XXIV, p 442 

1895 Allahhoiilio) u comtrictaf Heddard, Monog p 711 

1000 Miohnelsen, Tiei x, p 503 

Leiigtli 20-30 inm. , diamotor 3 inui Seguieiita 90-105 Colour 
red doi’bally, especially ui the anterior ])arfc of the bodv. Pro- 
fitommm epilobons Set® \Mdely paired , he greater than c(?, cd 
greater than ah. Dorsal porea from 6/6 CiitellLiin sxvi-xxxi 
(=6). No tubercles of puberty Male porea -with conspicuous 
glandular areas. Setas ah o£ xvi usually on large broad indis- 
tinctly limited papillra. 

Remarlcs. JSoine of my specimens did not agree very closely 
with the above diagnosis ; the chtellum extended as far as xxxu 
behind, including the whole of the segment dorsally and half or 
two-thirds of it ventrally , there was no pigmentation, and the 
papillro 111 the region of setro ah oC xvi were wanting. 

Bistnhution. Simla Hills, W. lliuialayas , Doi’jiling, E. 
Himalayas ; Ootacamund, Nilgiris. 

■9. Allolobophora (Bimastus) eiseni {LevUis ). 

1909. Helodrdns {Bimastus) ciBC7^^^ hlichaelaen, Mem. Ind. Mus. 
1, p. 246. 

1916 Helodnlm {Bimaatns') cisem^ Stopheiison, Kec. Ind. Mus. 
Ml, p. 862 

1896 Allolobophora eia&tii, Beddard, Monog, p. 706. 

1900 B[elodrilm [B%mastus) eiseni^ Michaelseii, Tier, x, p 603. 

Length 30-48 mm., diameter 2-4 mm. Segments 75-110. 
'Oolour dorsally a bright violet. Prostoinium tuny lo bona. Dorsal 
pores from 6/6. Setss closely paired, Olitellum from xxiv or xxv 
to xxxii (p=: 8-9). No tubercles of puberty. Male pores with 
•conspicuous glandular areas. 

J)%8irihut\Qn, Naim Tal, Painsur (both in Kumaon Disb , W. 
HiraalayM). 
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10 AUolobophora (Bimastns) indica {Mich.). 

1909 Helodi ilua {Btmaxtut) tndicu», Michaelsea, Mem, Ind, bfue. 
1, p 246. 

1907. Melodnlm (Bimastua) xndtciiSj Micliaelaeu, Mt. Mum JIani- 
burg, XXIV, p 188 

Length SS-TS mm , maximum diameter ca 6 inin. {Segnienls 
87-107. Colour grey, uapigmented. Prosiommm epilobons q ; 
tongue not closed behind, lateral borders of tongue convergeut 
behind. Dorsal pores from 5/6. Setm closely paired ; a(t=ihcs=. 
^dcl ; fl6=c^Z=ca. ^aa. Olitelluni aaddle-f'baped, xxv-xxxii ( = iS) ; 
on rxxii only developed dorsally. Q-Jandiilar cusliions on xxvi- 
xz\, internal to the ventral borders of the clilelliini, extending 
from internal to a to outside 6 (extending further outward 
beyond I than inwards beyond a); smaller on xxvi. Mule 
pores as deep transverse clefts on xv, between h and o hut 
nearer 6, on broad longitudinal glandular cushions which include 
XIV and xvi. Spermatophoies may be borne on the surface of 
the body lateral to the mole pores ; they are irmgular dwcs- 
somewhat longei than broad. 

G-izzard in xvii and xvm. Caleiferous glands not set off from 
the oesophagus. Seminal vesicles large, in xi and xii. Sporuia- 
thecse absent. 

Remarlcs, This is rather an aberrant member of tlie subgen uh„ 
and inclines towards Eojpliila in size and pale colour. It 
to be closely allied to .^4 (j5 ) syrxcica Eosa, the chief distinction 
being the arrangement of the setee. 

IhgtTxhuiion, Calcutta. 


11. AUolobopbora (Bimastua) parva Eiam. 

1909 Belod}ilm {BxTmiUia) parvus, Michaelsen, Mem. Tud. Muh. 
1, p 248 

1914. Melodnlua {Bimastua) parvus, Stephenson, Keo. Ind. Mim. 
X, p 363 

1916. BeMnlvs {Bimastus) pm-vus, Stephenson, Hoc. Ind. Mus 
XU, p. 352. 

1916 Belodnlua {Bimastua) parmis, Prashnd, J. llombay Soc. 

xxiT, p. 497, pL 1 , figs 8, 13, pi. u, fig a. ^ 

1917 Helodnlus {Bimastus) parvus, Stephenson, Ilec. hid, Mus, 

xiu, p 414. 

1917 parimi, Steplienson, Quart. J Mic. Sci. Ixii, 

p 278, pi XIX, figs 7, 8 

1919 ,aforfri7«a;,arm, Stephenson and Prashnd, Tr. Hoy. Soo. 
Edin hi, p 474, pi %. 11 . ’ ^ 

Sehd,ilu>p,n-m, Stephenson, Mem Ind. Mas. vii, p. 200. 
1922. Hehdnlw (fitmattus) parmta, Stephenson, JRao. Ind, Mus. 
XXIT, p 442 

1 ^' Beddard, Monog. p. 70S. 

1900 Mdodrilus [Bxvmstus) pm'vus, Michaelsen, Tier* x, p. 602. 

Imgth 25-40 mm.; diameter 1-2 mm. Segments 86-111 
usuaUy about 90. Colour brownish red. Prostomiiim epilobous 
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Dorsal pores frora 6/6. Setae paired, the dorsal closer 
tlian the ventral, a5=^aa=^6c=l^cof , iWc=near]v halt the 
circumference. Olitellnm saddle-shaped, xxiv or xxv to xxx, and 
may even encroach on xxxi dorsally ( = 6 to more than 7) ; 
tubercles or walls ” from xxv or xxvi to xxix or xxx Male 
pores with small but distinct glandular areas. Ventral body-wall 
of xiv-xvi greatly thickened and glandular. 

No septa specially thickened. Seminal vesicles compactly 
racemose. 

liemarKs, Stephenson has studied the pharyngeal gland cells 
(87), and Stephenson and Prashad the calciferous glands (91) 

Disfrxhution. Gorai, Srinagar (Kaslnmr) , Peshawar, Mavdan 
(NW. Frontier Prov.), Lahore, Lyallpur, Ferozepur (Punjab); 
Kabauli, Barogh, Nairn Tal (W. Iliuialavas) , Partabgarh 
(S. Eajputaun) 


2 Genus OCTOLASIUIC OAey em. Rom, 

1896 Allolobophora (part,), Beddard, !Moiiog. p, 691 

1900 Octola&mmy Michaelsen, Tier x, p 504 

1910 Octolasnmf Michaelsen, jAnnumre Mus. St Ptitersb, xv, 

p. 10 

1917. Octolasium, Micliaelsen, Zool. Jahrb. Syst. xH, p. 40. 

Prostomium mostly epilobous, seldom tanylobous, Setm 
uaniiJly sepai’ated, seldom closely paired. Tubercles of puberty 
fused to form wails. Spermatbecal pores in c or between c and 
d or somewhat below c Gizzard taking up more than one 
segment. Testes and funnels usually enclosed in two pairs of 
testis sacs ; if no sacs, the septa of the testis segments united by 
horizontal bands, or fused at their borders so as to form 
narrow chambei's. Fom^pairs seminal vesicles, in ix-xii. 

DisVnhxUxon, In India only recorded from f^imla Outside 
India IS endemic in Southern Europe. 

1. OctolaBiam lacteum 

1909 Octolasimi lacteim^ MicliaelsBH, Mem. lud. Mue. i, p. 248. 

1914. Octolamim lactam^ Stephenson, llac Ind. Mus. 864. 

1922, Ootolamm laeteumf Stephenson, Reo lud. Miia, xxiv,p. 448. 

1896. AUolohophora profuf/a^ Beddivrd, Monog. p. 712, 

1900, Octolaaimi lacteum, Michaelsan, Tiei. x, p. 606. 

Length 40-100 mm. , diameter 3-6 mm. Segments 100-166. 
Colour bluish grey, milky, seldom reddish browu. Prostomium 
epilobous seldom tanylobous Dorsal pores from 8/9, 9/10, 
or 10/11. Setae widely paired to separated ; in general ah 
equal to or greater than 5c, ho smaller than od ; in the anterior 
part of the body the pairs are distinct, ah smaller than 6e, ho 
greater than od. Ohtellum xxx-xxxv (= 6) ; walls ” xxxi-xxxiv, 
often encroaching to a greater or less extent on xxx and xxxv. 
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Male pores usually with large glandular areas, winch encroach 
on xiv and xvi. Sperinatheeal pores two pairs, m 9/10 and 
10/13, m line with c. 

Testis sacs present. 

Di^inbuttoii Simla and neighbourhood. 


3 Genus LIIMSRIGTJS L, em Emm, 

1896. lAimbncm^ Beddard, Mouog p 721. 

1900 Lumbi icuSy ]\Iichaelsen, Tier x, p 608 

1010. Lumhi Micbaelsen, Annuoire Mas. St Pulersb. \v, p 10 

p 10 

1917, LiimhnciiSy Micbaelsen, Zool, Jabrb. Syst. xli, p. 41. 

Usually darkly pigmented. Prostomiuin tanvlobous Ventral 
and lateral setse closely paired. Clitellum saddle-shaped. 
Tubercles ot puberty fused to form walls. Male pores between 
h and c; female pores immediately outside h, Spermathecal 
pores two pairs, in 9/10 and 10/11, in cd. Gizzard taking up 
more than one segment Testis sacs fused to form a single 
median chamber m z and xi Seminal vesicles three pairs, in iz, 
xi, and xu 

Ikstribuhon In India the genus is lepresenlecl by only a single 
peregrine species, in the Nicobar Islands. The genus is endemic 
m Europe 

1. Lumbricus rnbelLus Eoffmatf 

1891 Lumhieus I'libellm, Rosa, Ann Hofmus. Wien, \i, p. 381# 

1896 Lumb} icus I'libelluSy Beddard, Monog p. 722 

1900 Lumhicm j iibelhis, Michael^u, Tiei. x, p. 609 

Length 70-150 mm. , diameter 4—0’ mm. Segments 85-160. 
Colour dorsally bright reddish brown to violet, slightly iridescent. 
Dorsal pores from 7/8. Setss in general fairly slender and closely 
paired, the lateral somewhat more closely than the ventral, aa= 
he or a trifle more, 6c= approximately bob and bed ; cZc?=hal£ the 
circumference Clitellum from xxvi (seldom) or xxvii to xxxii 
('= 6 or 7). "Walls” from xxviii to xxxi, usually broader on 
,xzvm and xxx and somewhat more elevated, Male pores 
mconspicnous, without glandular area. 

Septa 6/7-14/15 (?) somewhat thickened. 

IhsiribnUon, Nicobar Islands. 
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On p. 107 the following key la to be ndded: — 

Key to the Liduiii sj)Gc%es 0/ Aalodrilua. 

1 Oar-ehaped aetaa present, but not in the antenor 

dorsal bundles , ,, A, rmnev 

Oai’-sliajed Beta), if present, occur only in the 
antenor half of the body. 2. 

2. Needles of dorsal and ventral bundles single- 
pointed , no oor-shaped setse recorded , male 
pores on X , . ... . . , A, stepliemom 

Needles of dorsal and venteal bundles mostly 
bifid, oar-sbaped setae in antenor half of 
body , male pores on vii A. kaaht. 


On p 108 descriptions of two additional species of Auhclvil%(^ 
are to be inserted, as follows . — 

2 Anlodrilns kashi Mehra, 

1922 Aulodnltcs hmht, Mehra, P. Z. S. 1022, p 94-6, pla i-iii, 
figs 1-12, text-figs. 1-7, 

Length 20-28 mm.; diameter 0-26 mm. near anterior end, 
0*13 mm. near hinder end. Segments 31-70. Anus wide, 
terminal. Sebm begin in li ; in dorsal bundles 8-10 in number^ 
of three kinds * (1) capilliform (these nsnally absent from the 
first two or three bundles), ca. 100 long, slightly sickle-shaped ; 
(2) needles, 75-92 p long, with double curve and forked cfistal 
extremity, nodulus distal (distal ; proximal .; 1 ; 2), outer prong 
shorter and much thinner than inner, some appearing singly- 
pointed; (3) oar-shaped set©, less numerous than the others, found 
in the segments of the anterior Imlf of the body, 66-80 jx long, 
flattened at the distal end, wliich may be either rounded or bluntly 
pointed, nodulus distal (1:2). Ventral setro are crotchets of the 
usual form, 60-100/* (the higher measurement m the antenor- 
half of the body), the inner prong four times as thick as the 
outer, which appears as a fine process as long as or nearly as long 
as the inner; the shaft shorter and more curveS m the posterior 

? art of the body thau in the anterior ; nodulus distal (2 : 3 or 
: 2). Penial setee are the mlclSufiHfventrfd set© of segment vii, 
usually two per bundle, ea. 0*65 'Sira, long, the shaft slightly 
curved, the tip pointed ; distal portion somewhat broader (12 p) 
than proximal, with blade-like inner and thickened outer edge ; 



510 


ADDENDA. 


proxiiDal part of shaft 7 fj. thick. Chtellum includes segments vii 
and viii. Sperimducal chamher as a midventral depression quad- 
rangular m shape on vii. 

A large portion o£ the bodj-cavit}' of segment vi is separated 
■off laterally and ventrally irom tlje smaller peripheral portion, 
and contains all the organs belonging to the segment ; it is filled 
"vvith a huge mass of developing sperms. The dorsal vessel runs 
on the left aide, near the ventral vessel, except in the first six 
segments, cominissiiral vessels are present throughout the body, 
in segment vi a pair of hearts between dorsal and ventral vessels , 
no cutaneous plexus; no supra-iutestinal or aub-intestinal vessels. 
The cerebral ganglion is deeply cleft ni front, sliglii-ly so belaud 
The testes are m vi, the ovaries m v]i. Vas deferens m vii, 
short, slightly curved, opening behind into the atrium. Atrium 
an ovoid chamber, passing into the atrial duct, which is much 
convoluted and enclosed in the coBlomic sac, a chamber surrounded 
by a muscular sheath , terminal portion of the atrial duct 
evaginable as a penis The prostate, a solid mass suriounding 
part of the vas deferens and most or all of the ventral and part of 
the doisal auiface of the atrium, communicates with and dis- 
charges into the atrium Sperm-sac median and dorsal, occupying 
v\i aud viii, ovisac in viii. Spermathecae in vi; ampulla sac-lilce, 
■duct narrow, about one-third the length of the ampulla, opening 
to the exterior about the middle of the length of the segment 

Di&Uihutmu Benares , found living in tubes 

-3. Atilodrilus stephensoni Melira 

1922 Aidodnlus atephenatrin^ Melira, P. Z. S 1922, p 903, pi. iii, 
fig. 13, text-tigs. 8, 9 

Length 17‘o mm Segments 56. Dorsal aetse begin in ii, 
3-9 per bundle, 2-3 hair setiB and 1-6 needles , the needles 
siugly poiuted, shorter than the hairs, the nod ulus distal (1 ; 2) 
Vential setae similar to the dorsal needles. Penml setm the 
modified ventral setie of x, 3-2 per bundle, resembling those ot 
A, kaslii, Spermiducal chamber very shallow, on x, Sperraa 
thecal apertures on ii Chtellum includes segments x and xi. 

Hearts in vm, lateral commissures throughout the body. 
Sexual organs three segments further back than in the previous 
species , the peripheral portion of segment ix separated off, by a 
partition, as that of vi m Jcasla, 

Remarlcs Described from a single specimen, foimd along with 
■the last 

I>i&tribxd%on, Benares. ^ 

4 




ALPHABETICAL INBES, 


All names printed m italics aio eynonjins 


aboi oiiHis (PlutclhiB), 


171. 

aburiaiius (ICutypliouus), 
4^>8 


AvanthoLlrilnlm^ 470 
AciinlbodnUmo, 163 
aunntbochiloidcs (Mega- 
tsruloic), -liH 

(wlirvcoili (GUjpludriliis), 
491 

uoystiA i^Periohipfa), 208 
adanii (Megiisoolox), 229 
jKolOBouia, 40 
jliloloBoniatulin, 40 
mquiiliB (Niiia parnguni- 
oiiHis vtir ), 62 
ti-qniBoItt (Pi istina), 71 
iilUnia ilPnhamut), 471 
ainiiiB(l>ic4iog«Bter), 471 
iiflliiiB (Druwida), lii2 
aitliiiH (EiytlnmodriUis 
unci 01 iiirt vai .), 460 
{tffbiip {Hi^plochatclln), 
400. 

a finis {Metjant'dleca), 609 
afiiniB (Pencmyx iioklin* 
imuB var ), 350 
ivgTiOBBD (Ponlodrilus), 
182 


aitkeiii {Benlii((itiict\ 378 
nitkeni (OotocliBBtus), 
873. 

uitkem (Oofouhflstdfl (Oc- 
toch«eWideB)), 378. 
alatUB (Penonyx), 323. 
albida (Nais), Ul. 

alexandri 

291. 

alexandn (Pheretima), 
291 ^ ' 


Allolobopliorn, 498, 500, 
502, 503, 604 ' 
Allolohapliora^ 498, 507 
498 

Amynias, 288 
imdamanensis (Phei e- 
tiiua), 292 

amlersont (15utyplia*u8), 
442 

uudoiHoni (Plieretnua), 
293 

onnaiidalei (Obfioto- 
gnstei ), 49 

auiuindalei (Drawidu), 
132 

iinnundnlei (EutyphcDus), 
430 

animndalei (Q-lypbi- 
drilufl), 491 

unnandala (Megaaeolex), 
282 

animndalei (Megasco- 
hdes), 195 

nnimiidalei {Vcriuny- 

chdl(i)i 324 
aiinandalei (Penonyx), 

324 

aunuliifciiB (Peiionyx), 

325 

momala {Ho])locli€Btell(^t 

458 

aiioniala (Pberetima), 
294 

anomaluB (EryLliiTCO- 

■di’iliia), 468. 

nppendiculat»i^(^<Tzs), 82 
apgenSwulata (Savina), 

aquKtilis (Plutellus), 

172 .' 


arboi jcola (Perionyx), 
326 

areiifB (PoiiLodnhia), 

180 

ai mdia {Penchata), 

259 

(U maim (Megnscolex), 

260 

iisb vroi tb i (Eiiclicho- 
gastei ), 405 

aspeigtlliah {Perioli(8ta)t 

301 

AiilndriluB, 106* 
AiilupLorus, 90. 


iKiliamcnsis (Drawida), 
142 

halianiensm {MnmLi- 
qaster)^ 142 
liaimi (Penonyx), 3*26 
harhtdemis {Pcriohmta)^ 
301 

harhadcmta (Pherefcnna), 
300 

baihcuiensis (Pheretima 
hawayaiia Bubsp ), 300. 
barkiidensiB (Enohy- 
tUCUB), 113 

barknderiBia (Eudiohogas- 
tev), 408 

bark Helen BIS (Naia pai’o- 
^lyenaiB Tai*.}, 63 
birkudenaiB (Ooto- 
clllBtUB), 373 

baikucleiisiB (Ootoobrntua 
(Ootoobuitoxdes)), 373 
barodensis (Eudioho- 
gaatet), 409 

barwelli (Brawida), 133* 



512 


ALPHABETICAL INDEX. 


barwelli {McyniligaMcr), 

bastiamis (Eutypljoeus), 
442 

beatnx (OctochietiiB), 
376 

beatni (Oclochrctiis 
(Octoolia'toidea)), 37(i 
htmoLrdu QtlQnihga9tc\'\ 
133 

bengalense (^’Eolosoitm), 
41 

bengnleiiEas (Cbteto- 
gtiater), 49 

bengalenais (Eudiobo- 
gastei), 410 

hmgaleims (Eutyphceiis), 
456 

Benkmmat 402 
JBenhamina, 308 
bergllieili (Megascolules), 
196 

bermiicleiiBiB (Ponto- 
diiliiB), 189 
bioinota (Pheretima), 

294 

bidens (Howascolex), 

366 

h]iQy&Bi.tfL(Hoploch<8idl(i), 

462 

bifoveatus (Erythiieo- 
dnlua kempiTiu’ ), 462 
bifoveatus ( il egiiscolex), 
230 

Bilmha, 490 
BimaatuR, 604 
birmanica ('PmchceiaX 

m 

bimianica (Pheretima), 
296. 

birmanioua lAmyniasY 

295 

himiahs {Amyntan^i 298 
buenaliB {BeTwh(Ei(i\ 

298 

ImenaliB (Pbeietima), 
298 

biBhambari (Eutypba?us), 
431 

biflhainban (OctochmUiB., 
398 

biBhamban (Bamiella), 
398. 

htva^wafa {Benchmta), 

hoeckii (Allolobophorfti, 
603. 

bolatu(Eicho^\ater), 472 
bonacoordensis (Meg»- 
Bcolex traTonoorensiB 
lar ), 277. 


Potbiioneiirum, 102 
bouniei (^Amyntas), 296. 
houmei (Erawida), 160 
boiirnei (Diawida pellu- 
cid a var ), 150 
bournei (Bnivida pellu- 
oiduLs var ) 160 
boui nei {Mmi ibgaste ^ ), 

boumei {Penchista^ 290 
bournei (Pberotinia), 290 
Brachodriliia^ 74 
hracliycyGla {Penchata), 

brflcbvcydiia (Mega- 
Bcolex), 231 
Branohiodnlus, 74. 
Braucbiura, 98 
bi’eviaeta (Naidmm), 67 
breviseta (PrisMia), 67 
browin (Eupolygastei), 

bniiinea (Drawida), 134 
bulbosa (Eriderioia), 111 
burcbaidi fDrawida), 

134 

rWood war dial, 

186 

burkilh ' (Woodwordm), 
186 

burlmrensiB (Penchcetu), 
297 

burliareiiBia (PberetmiiO, 
297. 


cffioa (Bale coinmuniB 
), 67. 

effiruleus (Megascolex), 
232 

uftliguioBa fAlloloho- 
pboia), 600, 501 
CQligmosn (Allolobo- 
phcfcra(Allolobophora)), 
t. typica, 600. 
caliginmis (Helodnhts). 
601 

odiginos/iis {HelodTdna 
(AUolobophora)), f, 
ty]5ioa, 600 

(Helodnlua 

(AJlolobophora)) {iypi- 
«w), 600 

campanulata {Pmchata)^ 
304 


oampeeter 

233 


(Me|;aB 00 l 6 x), 


can non BIB (Amyntaa), 
297 

oarinenBlfl IPeruiliCBtd), 
297. 


cannensia (Pbeietima),. 
297 

cainuohaoli (Fiiderioia)* 
112 

caBtellanufl (Ootochretue), 
376 

CMstellanuB (Octocbixitiis 
(Octoobrotoides)), 376 
oeylanensis ( Crypto^ 
drilm), 206 

ceybmouBis (NotoBCJolex)^ 
200 

ceyloAioum (Pei icJidta in~ 
dica var ), 302 
coylaneuBis (Porionyx), 
328 

ceyloitica (Pa irliteta)^ 

ccylomca (Perichata 
dua var), 302 
ceylonicub (Megascolex), 
236 

Chaioh'mdhua^ 74 
ObnstogaBter, 47 
obalakudiHiia (Diawida), 
136 

obapen (Octochoitus (Oc- 
tooliicloideB) uiamdroni 
var ), 383 

ohaperi (Octocbrntus 
mauidioni var), 388. 
cbl^tagougonBla (Eiidi- 
cliogaster), 411. 
olnttayornfiamis (Euty- 
pboQus), 434. 

obfonna (Diawida), 136. 
obloiina (Moinlxnaiita'\ 
136. 

ciiigiilata (PeHoliata), 

236 

ciugulatiis (Megaacolox)^ 
236. 

oochinensis (McgoBOolux), 

237 

cocbinenaia (Mega- 
acolicles), 198. 
ccaHilea (PeTiclKsia)^ 232. 
oosruloua (Megascolex), 

232. 266. 

ComarodnluB, 189 
oomillabnus (Euty- 
phoeuB), 482 
communis (NaiB),66, 
ooiistnnta (Allolobo. 

phora), 606. 
oonatncla (Allolobo- 
phora (Bimnetus)}, 606. 

ooftatindia (ffMrxiits 
(BimaatuBF, 605. 
corethrurua (Eowa- 
Boolex), 367. 
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covet lirnr 118 (Ponto- 
8Ci)lex), 481) 

Cl assicyntirt {Ct iijito- 
diilusXHn 

cmsBioyaLis (Notosoolex), 

m 

oi'u\M (Djoliugiiatei ), 474 
( 7 ascent ioa (Pc) whctct), 
804 

0 } esocntica (Plioi okiiia), 
304 

CnodriUnte^ 400 
Oiiodiiliiuc, 403 
OriocliiJiiH, 195, 

Crifptudi ditlw, 170 
anpidifcm {Pcndiala), 
300 

oui’goiiBis (l)ichogiwtei), 
474 

curgoDSw (MwguBcolox), 
i:39 

Curgia, 4S1 

onHuB (Mogasoolex), 28li 


cliiinbulltteiiflia {^Crupio- 

drUm\ 207 
dambullaonairi (Noto- 
flcolox), 207 
dasi (OoLoclituLiw), 370 
(looipieiis {Cryptodi tins), 
208 

cleoi pious (Notoflculex), 
208 

tlooouicyi(DmWKlii), IJJb 
Dondi'ubsoniLj 502, 
depreBsiis (Peiionyx), 
328. 

Doro, 87 
2)cro^ 90. 

deshayesi (Miouiliguster), 
121 

Deamogaster, 119 
Diolioguflter, 470 
Pialiogaster^ 402 
DlplocivrtliiiiaJ, 468. 
Diporoohaiha, 315 
PiporochcsfUt 318. 
ditlioctv (IlowaacDlox 
cureLlirui ns I'.), 368. 
dorieo (Desmogaater), 

, 119. 

DrawidU} 124. 
dubarionaiB (Pliitollua), 
173. 

dubiua (Lampito), 240, 
dubiiia (Megoauolex), 240. 
dnodeoimaha (Mega- 
Boolides)} 198 
daocleoiniftlia (Speuooii- 
ella), 191 


iilisuuiti, 408 
Etscuirit 498 

oisoiii (A-llolobiipliiji'a), 
005 

ciBoiii (AUolobopliom 
(Pmiastiid)), 500 
Ei^e/iicUu, 498 
oiBoiii (Hatodn/as 
(^Uiiiiastus)), 505 
ologfiiiH (Pitiwidft), 137 
c/cffcrth (GlypludriLu's), 
*491 

oliiigiiiii (Nais)j 58 
eloiigalu [Pet laktcia), 298 
oldiigiilu (Pheietiiiin), 
2ii8 

PhuhidiKcplialuB, 105 
JOiioli^tiiuidivj, 110 
Ifiiii'lntniiuR, 113 
Eopliilii, 503 
iplitiypnioi (Pontodrilus), 
180 

eptktpingir (Ponfcoilnlns 
boi miidonaiH f ), 180 
6|/7iw<'/rt ( Pnsfcuia), 71 
JiJiyfcliiicodiilns, 457. 
CBiiheiicbi (RlegaacoLox}, 
241. 

JUudicliogfister, 402 
Eiuh didte, 1(12, 485 
EikIl linns, 485 
Jjliuli 1 1 us, 486 
oiigeiiiui (IDikIiiIuh), 180 
(Eiidriliis;, 48b 
eiiiiHijliriis (Mogivsi'olox), 
243. 

Ifiiipolygnalei, 120, 
JiutypliuniH, 120 
exciivutiiB (Pm lonys), 
329. 


(iikn (Driiwidu), 137 
ruiciicr (ICudidiugiistxJi ), 
412 

feiii (AtniintitA)^ 209. 
fuoo [Pandiatit), 209 
feiJU (L9iersLt)iia), 299. 
rornioii (OuluobEetiis), 
378. 


funnoii (OetooliiijtUB(Oc- 
loclimtoidea)), 378. 
iUicisola (Megoduolox); 
244. 


Flelohrodt Utts^ 170. 
flimiahlts (Olyphidrllna), 
491 

foatidu (Ailolobopbora), 
499. 

foatida ('Allolobnpbora 
(Eiaania)), 409. 


rmtida {Eibcma^ 490 
Imiidns {Hclotfrilas 
(Eiseniii)), 499 
loaauB (Poiionyx), 331. 
fovciitus (EiilynhcpiiB), 
433 

fovenfciis (Ponoiiyx), 332 
fovonfcua ( TifpJtdfUs), 433 
fovoaliis ( Ti/^pha'U«), 433 
Fiidoncm, 111 
iridorici (JOrnwidii), 138 
ividuvioi {Moinli(pis(t'i)y 
138 

fiilgulus (ELit>pb(X)iis an- 
nandalci vnr ), 439 
iiilgidus (ISntypbtciiB iii- 
ouiiinindiw viii ), 439 
fnl7U8 fPeri(inyx), 333 
fiuiiH (Mogiisoolex), 215 
ftitoaia (JJeto), 92 
fiiiuatLia^Aulupboi lib), 92. 


giiinmioi (Jiliifcyp]icDHB), 
434 

yammii {Typhem\ 434 
qammu {^Lypha'm)^ 434 
gaiieabas (OetoclitcLm), 
379 

giimislio) (Ocl(){)1tn}tiifi 
(Oolocbiutoidea)), 379 
Gcossulicid*e^ 487 
glmUnisiB (Diawidii), 138 
gluileiibis (Alo^nscnlox 
tvaviuicoronsid vui ), 
277 

gigiis f Eidj pboona), 430 
CHoBs^)!^'olea^d(B^ 487 
Q-ioaaoacoleoiiue, 488. 
GllypbulpiliiR, 490 
Gordiodi'ilufl, 4K2 
giaoillfi (PencbuDfca 
(Pleuroaliwhi?)), 227 
gmiidia (Dniwidn), 139. 
ginuidis [Mondiijastcr), 
139. 

gravelyi (Comarocbiliui), 

100 . 

gmveJyi (Moniligoatov 
desluiyeai var ), 123. 
gruvelyi (Notosoulex), 
200 . 

gmvelyi (Pormnyx), 334 
grueihawaldh (Pexionyx), 
329. 

gv^aburoiiais (Naia), 50 


Hfemonais, 78. 
lialyi {MemscoUdts), 174 
halyi (PluteUus), 174 

2l 
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liarnratni (^Eiicbytroeua), 
114 

liaetata ( Wood ward i a), 

186 

haatafits {Mega8Colid€&), 
186 

liawayonft (P« ich(eia)t 
801 

hawayana (Plieretiuia), 
800 

havmyanus {Amyiiias)^ 
300, 3U1 

Hclod) i/iw, 408, 503 
Hemitub-{fcx, 105 

7ifiW^r2fi^2(iEolo90nia),41 
lienclarsoiii (Mega.scolex), 
246 

Iic&pendu m(Po iito cl r 1 1 n s) , 
180 

Hcspci odnlus, 1 09 
Beieiockata^ 105 
hetei oohixita (Pheretima), 
302 

helorocbata (Ramella)^ 
399 

hetei ocb tela (Baimelk), 
399 

hetoochmim {Amynias)^ 
302 

beteroob aitus (Pei lonyxh 

335 

heieroclKBtii^ (Pei lonys 
ahorenm var ), 335 
bimalavaiuiB (Pen onyx), 

336 ‘ 

hodgarti (Drawicla), J40 
hod^arti (OctooboeLus), 

bodgarbi (Octocbintus 
(OotochaQtoidea)), 381 
Roplocliccia, 467 
Hoplocjbrotella, 467 
HoploohaicUay 457. 
liorai (Megaacolex), 247 
hortensiB (Branobio- 
driUiB), 77 

bortensiB (ZoAorta), 77 
hortonensis (Mega- 
scolex), 248 
boulleb \Amifiita8\ 304 
boulleti {Pmolimta), 304 
boulleti (Pberetiiiia), 30^ 
HowoBOolex, 365 
bulikaleiiBiB (Pericboita), 

290 


ibrobami (Eutyphceua), 

438. 

tgaiptnneneiii (Penonyx), 
342. 


Byodi'-ilusy 10.5 
iiu^] ntaix {Mahhcnua)^ 

inipoiatpix (Megascolcx), 
260 

impertuaa (Drawida bar- 
welli var ), 134 
/»ipcr/'/4^7ca(Diawida bai- 
welli var ), 134 
inrequaliB (Nais pectiiiata 
var ), 64 

incommodns (Eutj- 
plioeus), 438 

iiicoiniiioclua {Typhwm), 
438 

indioa (Alloloboplioia 
(Bitunfitiis)}, .506 
mdioa {Biyiihamia^ 414 
Z7idtccz(Dra'vnda lobiiata), 
154 

indioa {Tcnohsta^y 302 
mdioa {Ti iqaster), 414 
indicua (EnchytreeiiB), 
115 

iiidicus (Endicbogaalor), 
414 

indiima {Helodnhi,& (Bi- 
niaatus)), 506 
indiciis {Maniltgastci ), 
164 

indiruB (PlntelluB), 174 
mornaia {HoplochcBiclla)^ 
469 

inornatuB (ErytbriEo- 
drilua), 459 

inoi natiiB (Penonyx), 337 
insignia (Megascjolex), 
260 

inaoliiua (Megasoolex 
vanauB var ), 263 
%)isulans (PontodriluB), 
180 

intei mediua (Pei lonyx), 
329 

iris (BolbnoDeiinim), 

102 

jaotaom {^Cryptodnlm), 

210 


jackBoni 210 

jackaoni (Notosoolex), 
210 



japouioa (Drawida), 142 
japonictia (Drawida), 142 
japonicua iJAomltgaMer), 

142 

tanareuBiB (Drawida), 

143 


karakulaineiisia {Mega- 
scohdea toiininbu var ), 
219 

karnkulumensis (Noto- 
ficolex teiinuilai vai ), 
219 

kaslii (Aulcdribia), fiOO 
kaabyapi (.EoloBoma), 
41 

kavalainuiiB (MegasLolox), 

keinpi (Allolobopbora 
(Denclrobaana)), 502 
kempi (Drawida), 14 1 
komp] (Eiytbrujodiilus), 
4(>0 

kcmpi (Eulypbocns), 434 
kempi {Hetodnhus (Dun- 
drobama)), 502 
konijDi {HoploalKstclla), 


kcm23i (Megaacjolex), 202. 
kempi ^Perionvx), 338 
kempi (Stylana), 86 
kham (Eutyplicnus), 446 
kinueaii (Erytlirajo- 
diiins), 463 

kimotii t ^Eudiulioffnatei ), 
407 

kinnean (Eudicliognetor 
iisliwoitlii vai ), 407 
k6l}omm8 (EytyphoeuB), 
434 


koboensiB (Poriouyx),380 
konkuiieiiBifl (Mega- 
scolex), 2.53 

krnepelini (Notoacolex), 


kiaepeliiii 

211 


{Tnnoj}hm8\ 


Itu cadiveuaih (Ponto- 

diiliiH), 180 

luuleum (Ouluiaamni), 
507 

laouBkiis (Stylana), 85. 
lacuuin (Oriudi ihia), 405 
l(ivi8 {Ti/ph<Bi(s)^ 425 
ItBvia 425 

Labor la, 74 

LimpitOf 222 

langi (OhaatognalBi'), 50 
laurentii (Haanionaia), 79 
lawBoni (Pericliffita), 200 
lefroyi (Henlea), 116 
leu^^cla {'Pmohmia), 

leucQcyolufl (Megasoolex), 
256, 

leviB (Eutyphceua), H25, 
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lignioola (Pberefcima), 
305 

liinnuei (Ohictog^Loi*), 60. 
Limnocli iIub, 05 
limoflii (Doro), 88 
longieeta (Megasuolex), 

257 

long] seta (Prist nm;, 70 
longiis (Megiisculex kon- 
Ivanoiiais vai ), 266 
loi'onzi ( M ogasaulGx), 
268 

Tjuiiibiioicltn, 487 
Jjmilmcidte, 400 
Lmtibiicmui, 496 
Lmnlipioua, 008 


maavioshu (Pevionyx), 
341 

m^intoshu (Pen onyx), 
341 

nibiitoflbi (Porionyx\ 
341 

imgnuB (Eiitypbaiiia), 

434 

niaindroni (Oetooboatiis), 

f iyv^ca, 3S2 
iTiaiiiclroni (Ootoohiuliia 
(Ocl ooluutoideH)), 382 
niulabaiioa (DidhogiiatGr 
bolaiii ?ar ). 473. 
Qualaktriciia (Uiohogaater 
bolaui viir ), 473. 
malayana {llenhamtCji 
475 

nmlnyaiiu (DicliogaaLor), 
475 

iiianipiirenBiB (Eiity- 
phoQUa), 441 

inarieuaiB (AUolnbopboift 
(Eophila)), 504 
MiarioiiBia {Ilelrdrilm 
\Hdodnlu&))i 604 
iiioaoni (Eutypbceus), 
442. 

mofloiii (7y;;tew), 442 
niaHoni {Tirpham»), 442 
mattlmii rilrawida), 144. 
luauiitu {Laminio), 269 
maiuitii (MeguBoolex), 
269 

KegaBcoleciclsQ, 162. 
MegaacoIeciniB, 166 
Megascolex, 222, 
MegaBool%oid<Bf 162. 
Kegasoolides, 192 
menoni (Braoiobiodrilus), 
76. 

mertaraensifl (Howo- 
soolex), 368. 


iuioliaelfl6iH(Auloplioriia), 

93 

nuclmolsom (Penonyx 
Hiklcimensia var.), 819 

180. 

Miorocbrot.iniB, 490 
Kioposcolox, 164 
millardi (Penonyx), 312 
minimus (Porionyx), 343 
minoi (Moinligaatri des- 
hay eai vnr ), 122 
uimnta (Drawidii), 146 
uiinuta {Moiiilig(isie\')t 
146 

miniiLinii (Vtudiiim), 68 
mtnufm {Monthgttdei% 
146 

inirubilis (Perudmita), 
200 

mirahilm (Pcrwhtsta), 

302. 

uiodeslA (Drawicla), 145 
itiocloBfcus(Peiioiijx), 344 
modiglianii (Diobo- 

gnsfor). 477 

mohaniinedi (Eiity- 
phaJUH), 443 
MoinliguBfer, 121 
12t. 

Moiulignstiidm, 110 
AJooiiligudi'ida^ 117 
Aroniligustriiiai, 1J7 
MonopyleijboniB, 103 
inonoi’tjbis {Meqat^olidcs 
oneilh var.), Sl4 
inoiiorohiB (Notoscolex 
oneili var.), 214 
montaim (Slavina), 84. 
monl.aniiB (Ootocbostiis), 
384. 

monfcaiiiiB (OolocliixstiiB 
(Ootochcotoidefl)), 384. 

232 

nuiltispimifl (Mega- 
Bcolox), 2()1. 

rnyfloronsja (Perionyx), 
346. 

nnduYafcamensifl 
(|!Drawida), 146 
naduvatameiiBiB {Momli- 

giiater\ 131 » 146 
Nnididaa, 43 
Naidiam, G0 

naimam (fieHtmycMla)^ 
846. 

namianus (EutyphcBns). 
444 

TiainianuB (Perionyx), 846, 


616 


Naih, .53 
Nais, 80 

ncnim (^Notoscolex pon- 
mmlianua var ), 210 
nanus (Pononyx) 346 
naiayani (Oiirgin), 481 
Neinatugenia, 488 
iiepalonais (Drawida), 

146 

nopalonsia (EntyphcDus), 
415 

nieliolaoni (Eni-ypbceuB), 
440 

moboleon i ( Tgphayits), 
440, 

nibnnbiironsia (Diawida), 

147 

nilambnienaiB 

gasttir), 147 
Mtofinlua, 16-1 
Kutoscolox, 202 
NoioaaolcXt 102 
nureliyenaia (Mega- 
Bcolex), 201 


obtiisQ (Nnis), 00 
oooidentalis (Oeneio- 
iliiliiB), 481 

oeciderifcaliq (Oonorn- 
dnliis (Ocnerodnliia)), 
484, 

Onim)drihaQcat 470 
Octierodriltda^ 470 
Ocjiiepodrihnio, 479 
Omier^d} limit 479 
Ooneiodnlus, 484 
Ooncmh'^iliiSt 483 
Oetoeliostinnc, 363 
OoLnoiiictoides, 371. 
OotooboiLiiB, 369. 
OctocUatuSt 397. 
OctolnBiiiin, 607. 
oneili (JfotOBoolex), 212 
on Bill ( Megaacolide^t 

212 . 

ophldioides (Drawida 
robiiflta), 164. 
ophidloldeB (Drawida 
robusta var ), 164 
opbidioicles 
qadcr)t 164. 

orlenfcolis (Chafcogaator), 

61. 

orientolis (Eutyphoeua), 
448 

orientalifl (2 ^Aoks), 
448 

orientalis (T^Aoptm), 
448. 
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oainnBtoni (Pheretima), 
307 

oxycephalus (Aulopbo- 
lus), 91 


pa^hpoharenaia {Ocio- 
ckfPiun), ^00 

paolipaliaieiiaia ('Rami- 

elJtt). 400 

paivai (l!liilyp]ia?ua), 449 
pnlieiiaia (Oclocbrotua), 
385 

palicnais (OcLocluvtus 
(Octoelinct-oiclea)), 385 
pallida (Dpuwida pollu- 
eiclii vai ), 151 
pallida (Drawida 'pcUitr 
cidiis var ), 151 
paflida (l^mcJuefa), 301 
pallida (Eamiella'), 401 
piiHidm [pcioch(Bixi^, 
401 

pallid IIS (Penoiiyx), 347 
'pahxiicola (Dic'hogaater 
bolniu Bubep ), 47‘2 
palmensiB (Plutellna), 
176 

pabist) IS ( Anlophorns), 

03 

panainaonsia (Nemato- 
gcnia), 483 

papil/ata {JBiluuha), 493 
papil]atu8(70/im5a), 493 
papil latus(Glypliidrilua), 
493 

papillatuB (Monihgoater), 
J31 

pnpilhfer (Drawida), 148 
jiapilliFer (Megas^olex 
esclianclii rnr ), 242 
paradoxa (Drawida), 148 
paraguayensis (Niiis), 61 
liaiHgiiayensis (Prishna 
proboscidea mr ), 73 
parJimbikulanmna(Draw- 
ida), 149 

paiva (Allolobopliora), 
506 

parva (Allolobopbora 
(BiniRstuB)), 606 
paiTa (Scuhaima), 477 
])arva(Dicbngast6r), 477 
parva (Drawida), 140. 
parva (Triqastcr), 415 
23uri>iUii6 (Penonyx), 330 
parvus {Dichogasi&r), 415. 
panjtis (Drawida), 149 
parvna (Eiidicbogiisfcer), 
415 

parviM (Hdlofh this), 606 
parvim {Hekdnhts (Pi- 
inoBtLis)), 506 


parims {Moniligasi&r)^ 

149 

pamia (Monopylo- 
pborus), 104 
pattipolensis (Mega- 
acolex), 262. 
pattoni (Octochatus), 
368 

pattoni (Ootoebflitus 
(OctocliflBtoides)), 388 
p)auh (Drnwida), 150 
pmili {Mcmligasiin ), 

150 

paiili {TmchtBtcC), 312 
pauli (Plioretima tnpro- 
bance vai ), 812 
peotiimta (Kais), 63 
pegiiana {Pench<sta\ 308 
pegiiana (Pbeictima), 
308 

peqmnm {Amyntas)tS0S 
pellncida (DiporochfiDta), 
317 

pellucida (Drawida), 150 
pollucida iMombgasier)^ 
150 

pellucida (Perichcsia). 
317 

pelhmdiis (Ohectognster), 
51 

Peloseolecd, 105 
pmtaqonahs (Kega- 
sQoiex), 278 

pontagoiialis (Mega- 
scolex travnnooreiiKiB 
vai ), 278 

Pcrio7i(eta, 288, 467 
Pmouychella, 318 
Penonyx, 318 
Penonyx, 315 
perrieri (Moniligaster), 
123. 

pliaretriitns (Mega- 
Bcolex), 263 

pbappiiigianiiB (Kuty- 
liboBUB), 450. 
pUascohis (llegaacolex), 
238 

pbuReoliiB (Megascolox 
rocbinensia vor.}, 238. 
Pberetima, 288 
pberetiina (Alegascolex), 
264 

pbillotti (OotoobcBtufl), 
390 

pbillotti (OotocboBtiiB 
(OctoohretoideB)), 390 
pliospboreiis (Mioro- 
flcolex), 164 
PhieodrilidiE, 108 
PbneodnluB, 109 
pilatus (Megaacolides), 
200 


pmceriia(Penonvx), S4S 
pittnyi (OotooliffiUiB^, 

391 

pittnyi (OdochflBtiiS 
(OctoobffitoideB)), 391 
Plan ophlchs, 40 
Pleuro-phleps, 40 
PliitGllus, 170 
PkilcUv% 170. 
pokliriniiua (Poiif>ny\), 
3J9 

polytlioca (Megascolex), 
2G4 

polytlioca (Pononyx), 
351. 

ponuiudimniB (Notu- 
sco]o^), 214 
roiitocliiluB, 170 
Pontoscolox, 488 
pooneiit*!', {Jimihamia), 
416 

pooiumsifi (Eudiobo- 
gastc'i ), 416 

pooneiiHiH ( Ti xqasicr), 
416 

post bum a {PoncJiala), 
300 

pOBt.il umo (Pberetima), 
300 

posihxmms 

309 

praslindi (Allolobopbora 
(Allolobopbora)), 501 
prablindi (Eiidioboguster), 
41(5 

pinsliadi {Helodnlus 
(Allolobopbora)), 501 
pmabadi (MogoflColides), 
201. 

prasbadi (Octoclifotus), 

392 

prafibadi (Octocboctus 
(OctocliiotoidoB)), 892. 
Pristina, 69 
Pnstma, 66 

proboHCidoa (Pristina), 
73 

profuga (Allolohopliora), 
607 

px'ovinoialiQ (Eutyphoeua), 
446 

Psammm^yctcs, 105 
pulluB (Perlonyx), 352 
pulvmatuB (Penonyx), 
363. 

pumilio (Megosoolex), 
260. 

pun^abensia (Ob®to- 
goster), 50 

puiijabensiB (IS'ftifl coin- 
muDia var), 65 
punjabenBiB (Nais vana.' 
hlis var.), 55. 
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pwi^jahcnm (Slavinn), 82 
[JUS 1 II 110 (Eiidicboguater), 

418 


qiiadi igonnna (IMiore- 
tima), 21)0 

qiuicli i]>apilLitn8 (Riity- 
pllOQll'i), 451 

quilonenaia (MogiiBColox 
iiftvaniioreiiBia vnu). 
276 

quuitua (Mogaacolox), 
207. 

Jiamdla, 397 
Itiiiniella, 397. 
runmatlana (Dm^\ itlti), 
102 

rangaiTiatiana (Dmwulii), 

153. 

mruR (QlypliidriluB), 
491 

1 atus (Mogaacolex), 208, 
•taut (J)iawicla), J5G 
mviQiiBia (Nuib), 00 
romox (AuIocUmIub), 107 
h^lnso^iiUui, 103 
riiiiiitiiB (rorionjx), 354 
npariiis (Ootocluxitiia 

(OotooliftiLoidcja) pali- 
onsia var ), 386 
ripanuB (Octocliocfciifl 

pnliensiB vui ), 386 
^iviUorim (Tubifex), lOG. 
robusla (Dravvjda), 154 
rubuata {Momlnmtcr^ 
154 

riihudm (MonUigasfcr), 

154. 

rosea (Allolobopliora), 
409 

rosea (Allolobophom 
(Jilisenia)), 499. 
rosea (J)rawicla), lOD. 
losen {Kimiia\ 499. 
rotungaiia (Dmwidn), 

155. 

rubellua (Liimbrioua), 
508 

ruber 131. 

rublda (AUolobo]]hoi*a 
(Deiidrobuona)), f ty- 
pioa, 008. 

mfiidus {Helodnlua (Bon- 
drobBBna)),f typioa,503, 

BoffronensU (Glyphi- 
driluB), 491. 

BoiBlten^ (JPmchaia\ 
259. 


aalioiis (Diohoguster), 
478 

saliena {Mirjodnlics), 
478. 

saltans (Porionys), 355 
sansiburiL'UB (renoinx), 
356 

sapphirmaoidos (Draw- 
]da), 150 

sappliirinaoidoB {Monih- 
ifaHier\ J,5G 

samaniouini {Crgpto- 

dulm), 188. 

sams morn Til (Moga^ 

flpolox), 260. 

aarasuioriiiu (Moscofev), 
188 

samBinoriiin (Wood- 
wardm), 188 
smndoiiB (J)iav\ i(la), 156 
sehumrduj (Mecoseolex), 
270 

Bchim/utrai (Bi awida), 
157. 

Belli anna (Entypba?UB), 
452 

Bcutnriua (Notoscolex), 
215 

Boruperi (Broncluo- 
(Irilus), 75. 

soiiijieri {CJi/9tobra7ic7i7i^), 

soxhis (Mogosoolex), 
270 

BlnllongoiiBis (Povionyx), 
357. 

slinnkarai (Drawidu), 
157 

BikkinioiifiiH (reyiom- 
cltella), 358 

BikkimonaiB (Perioiijx), 
358 

sikknuenBiB (PlutolluB), 

177. 

Bilvesri-ifl (PlidtdluB 
indioiiB var.), 175 
B\\\!XBiQ\\Bvt{Perimffchella)t 
859. 

einilaeiTBiB (Peri onyx), 
359. 

simplex (Mogaspolex 
variana var.), 282. 
BinglialoDRjB (Mega- 
BCOlideB), 178. 
Binglialenals (Pluielliis), 
178 

Slavina, 80. 

Booialis (LimnodriluB), 

96 

Bomavarpatana (Draw- 
Ida), 158. 


Rowerhii (I3ranoliuira),99 
aoworbyi (Branch mi a), 


Bpecfabilia (Megascolex), 

272 


8])Ciioei lolla, 190 
i!SpiroifpC7 ma, 105 
spongilliu (Oliojtognstei ), 
52 

Btoplionsoiu (AiilcHlnlua), 
511) 


siephoiaoni (Aulopliorus), 


stewnrti fDrnwida pellu- 
eida var ), 152. 
Btewflrti (Notoscolex), 
210 


striatiiB (NuLobouIox), 
218 

at imrhi (Hoploi litsta ), 

408 

atiiai*ti (Iloploolioitella), 
468 

fltiiarti {Verwha'fa)^ 468. 
Sfcylana, 85 

87iiyn(himvda (Allolnbo- 
phora), 503 

siibtubicuncla (Allolobo- 
phora (Dendrobiena) 
nibidn, f ), 503 
aubriibicimda {Rdo- 

dnlu8 (DeiidrobiBna) 
i'7thtduH f ), 503 

snbnibiOLuida (Helo- 

dnliiit (Dendrobonia) 
nihulus viir ), 503 

mciuTiii {lloplQvh(eidlix\ 

4154 

Buetoria (PheroLima), 
311 

BiiotoniiB (Erythrajo- 
dnhis), 404 
Bulonta (Biawitla), 158 
Burcmi (OctoolnL'tus), 394 
BuronsiH (OctocbeBtiia), 
394 

suimBiB (Octoohsatus 
(Oclochfetoidea)), 304 
sylvicola {LaTii^ito)^ 273 
sylviuoltt (Megnsoolex), 
273. 


taprobanre {Amyiiias)^ 
31 2i 

ta pro bun© {Pmchaia), 
312. 

tapiM^anffi (PbersUma), 

temple ton lanuB (Mega- 
Bcolex), 274. 
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tfinmalai {Megasoolides), 
219 

teiimalai (NotoBOolex), 
219 

imtacidxUa (Pi istina) , 
71 

ieiUaoiilcUum {Kaidmin), 

71 

termitieola (Nofcosoole^:), 
221 

icrnaria ( VIgu) opldeps ) , 
43 

teniopium (^oIoboiuq), 
43 

Toil agmmni&i 498 
thuratoni (Ootoehretus), 
396 

thurstoni (OotochflQtua 
(OctoohiEtoiclea)), 396 
timidiifl (Plutellus), 

- 179 

tonkinensia (Aulu- 

phoriia), 91 
tonkmeiiBia 91 

trapezoides (Allolobo- 
phora (Allolobophoi n) 
caligitiOBa subsp ), 50 1 
tPiipezoides {Htlodrihis 
(Allolobophora) caligi- 
nosms), 601 

tmpezoidea {Hdodnhis 
(Allolobopbora) oalt- 
ginoam f,), 601, 
tmpezoides {Hclodnhta 
(Allolobopliom) cali- 
ginosus siibap ), 601 
trupezoideB {Helodnlm 
caliqinmiB vav ), 601 
fcravaucoreuBis {Am.y'ntas)^ 
313 

tiiivanoovouaia (5tfw- 
478 

traTancoroiiBia (Hicho- 
gaster), 478 

tra7»iucoreiiRiB(Drawi(la), 

159 

tmTaiicorenaiB (Goi dio- 
dnlua), 482 

tmYanoorenBiB (Megti- 
Bcolez), 276 

traTftncarensiB {Pen- 
chcBta)f 313 

tiUTancoronBia (Phere- 
tima), 313 


tnohocbcefus (Eudioho- 
giiafcei ), 419 
Triqaste) , 402 
TrtgastTinis, 363, 364, 
468, 469 

irilohata {Jjampito), 279 
ti ilobatas ( Aftegascolex), 
279 

trincoinalienBiB (Crupto- 
dii/uB), 222 

fciinoornalienaia (Noto- 
Boolex), 222 
Irtiiephrus, 192 
tiiMindiana (pheretima), 
314 

tnviindraiiUB (Mega- 
Bcolex), 280 

tiiboioans (Glyphidnlua), 

Tubifex, 105 
tiibiPex (Tubifex), 106 
tubife’c (Tiibifei 
(Tubifex)), 106 
Tubidoidm, 96 
turaenaiB (Eutyplioeiia), 
453 

tuiaenaia (Peiionyi), 360 
Ti/phesinz, 363 
'Vi/phaiis, 420 
Tf/pkt£-U8, 420 
tvpica (Drawida japonica 
f), 142. 

typica (Drawida pollii- 
oida 1 ), 150 

Lypioa ( Draw 1 da pellu- 
cidu6 f ), 150 
ty Dioa (D i awida robusfca), 
154. 

typica (Di’awida robuata 
f). 154 

typica (Megascolex 

tiavancorenaifl f ), 275. 
tgpica (Ootoohnifciis 

maindioni f ), 382 
typica (Pheietima 

hawa> ana f ) 300 
typica (Pheretima haway- 
una aiibsp ), 300 
typioa (PlutelluB 

iiuliciis f ), 174 
iypica (Pontodriliis 

bermudenaia f ), 180 
typica (Pristina probos- 
ciclea f ), 73 


typiQits (MegaBOolei tra- 
vanooi ensis yai ), 275 
typiom (Notoaoolex pon- 
mudianuB vai ), 214 


uniq^im (Di awida), ll»0 
uiiiqua {Moinhgastei)^ 
160 

umquiia {Moniligastc}), 
160 

uzeli {PUitcllus), 188 
uzeli (Woodwaidia), 18S 


viinans f Megascolex), 281. 
vancqaia {PenonycheUa), 
362 


vanegaliia (Peiionyx), 
36 j 

Veriniculas^ 103 
vilpattioiiBia {IjampUoY 
286 

71 lpattienni-4(Megaacolex), 
285 

violacea {PenchcBta), 294 
moJaoea (Pheretima), 
294 


violac&iis {AniyniafC)^ 294 
vn ide (jEolosoma), 42 
vindis (Periclimta), 227 


waltom (EutyplioBus), 

456 

willeyi (Megasoolex), 

286 

wiUbi (Drnwida), 161 
Woodwardia, 183 


zoylanioa (Doro), 89 
seylanica {Lampifo 
‘mauriLii vni* ), 260. 
zeylaiiioiis {Heapei^o-^ 
dnhiB)t 100 

zevlaniouB (Megasoolex 
mauntu var.), 260 
zeylanioua (Plireodnlua), 
109 

zonatuB (Megasoolex 
polvtheoa vnr }, 266. 
zygoohoctus (Megascolex), 
287 
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